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)RIGIN OF THE INSTITUTE AND SUMMARY OF THE INTERNATIONAL TREATY. 

The International Institute of Agriculture was established under the 
itemational Treaty -of 7 June 1905, which was ratified by forty govern- 
Lents. Fifteen other governments have since adhered to the Institute, 

It is a Government institution in which each country is represented 
y delegates. The Institute is composed of a General Assembly and a 
ennanent Committee. 

The Institute, always confining its attention to the international 
spect of the various questions concerned, shall: 

(u) collect, study, and publish as promptly as possible, statistical, 
schnical, or economic information concerning farming, vegetable and ani- 
lal products, trade in agricultural produce, and the prices prevailing in 
be various markets ; 

(6) communicate the above information as soon as possible to 
iose interested ; 

fc) indicate the wages paid for farm work ;• 

(d) record new diseases of plants which may appear in any part 
E the world, showing the regions infected, the progress oi the diseases, 
ud, if possible, any effective remedies ; 

(^) study questions concerning agricultural co operation, insur- 
nee, and credit from every point of view; collect and publish information 
rhich might prove of value in the various countries for the organization 
^ agricultural co-operation, insurance and credit; 
f (/) submit for the approval of the various governments, if necessary, 
jieasures for the protection of the common interests of farmers and for the 
Mprovement of their condition, utilising for this purpose all available 
purees of information, such as resolutions passed by international o; other 
^ricuIturaJ congresses and societies, or by scientific and learned t>odies. etc. 
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^’EIGHTS, MEASURES AND MONEY OF THE VARIOUS COUNTRIES 
WITH THEIR ENGIJSH EQUIVALENTS. 


Archine (Russia) 

Ardeb (Egypt) 

Ardeb of wheat {EgjT>t) 

Ardeb of hulled maize (Egypt) 

Ardeb of barley (Egypt) 

Ardeb of undecorticated rice (Eg>T3t) 

Ardeb of decorticated rice (Egypt) 

Arpent {Canada) 

Are [loo square metres] 

Arroba (Brazil) 

Arroba (Cuba, Guatemala, Paraguay, Peru) 

Arroba (Mexico) 

Bale of cotton (Brazil) 

I Bale of cotton (United States) 

' > > 1 I j 

Bale of cotton (India) 

Barrel of wheat flour (Canada, United States) 

Bar, see Millier 
I Bow (Java, Dutch Indies) 
i Bushel (United States) 

' Bushel of- oats (United States) 

Bushel of oats (Canada) 

Bushel of wheat and potatoes (United States) 

Bushel of barley (Canada, United States) 

Bushel of raw rice (United States) 

Bushel of rye, hulled maize, linseed (Canada, United States) 
Cadastral arpent (Hungary) 

Cental (United States) 

Centiare [lo square metres] 

Centigramme 

Centilitre 

Centimetre 

Centistere 

Centner (Germany, Austria, Denmark) 

Centner (Sweden) 

Cho [6o ken] (Japan) * 

Cho (Japan) 

Crown [ioo heller] (Austria-Hungary ) 

Crown [loo ore] (Denmark, Norway, Sweden) 

Cubic centimetre 
Cubic metre 

Uecagramme [lo grammes] 



27.99961 inches 


5 44435 bushels 

= 

2.95264 cwt. 


2.75580 cwt. 


2.36211 cwt. 

= 

5.72S12 cwt. 

= 

3.83843 cwt. 


0.84501 acre 


107.63915 square feet 


33.06951 lbs, 

- 

25.35841 lbs. 


25. 36687 lbs. 

= 

396.83415 lbs. 


4.46431 cwt. {gross wt. 


4.26788 cwt, (net wt. 

= 

3.57145 cwt. 


1.75001 cwt. 

= 

76.36998 square feet 


0.96896 bushels 


32 lbs. 

= 

34 lbs. 

= 

60 lbs. 

- 

48 lbs. 


45 lbs. 


56 lbs. 


1.4220: acres 


IOO lbs. 

= 

10.76392 square feet 

= 

0.15432 grains 

= 

0.0022 gallons 

= 

0 393715 inches 


0.35315 cubic feet 


110.23171 lbs. 


93 71238 lbs. 


iig. 30327 yards. 


2.45068 acres 

= 

10 d at par 


IS I V»d at par 

= 

0.06102 cubic inch 

= 

1-30795 cubic yards 


0 35275 oz. 
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1 Decalitre [lo litres] 

1 Decametre \io metres] 

1 Decare ficoo square metres] 

I Decast ere fio cubic metres] 

I Declare [lo square metres] 

I Deciatine [2 tebetwert] (Russia) 

I Decigramme 

I Decilitre 

I Decimetre 
I Decistere 

I Dinar, gold [100 para] (Serbia) 

I Dollar, gold, S [100 cents] (United States) 

I Drachm, gold [100 leptaj (Greece) 

I Dz. “ Doppelzentner (Germany) 

1 Egyptian kaiitar (Egypt) 

I Feddan 3 Xasri [24 Kamclj (Egypt) 

I Florin, gold, or Gulden [100 cents] (XetherlandsJ 
I Franc [100 centimes] (Fiance) 

I Gallon (United States) 

1 gramme 

I Hectare [10 noo square metres] 

I Hectogramme (loo grammes) 

r Hectolitre [100 litres] 

r Hectometre [100 metres] 

I Hectostere [100 cubic metres] 

I Jarra (Mexico) 

I Kadastral hold, see Cadastral arpent 
I Kin (Japan) 

I K-okou [10 to] (Japan) 

I Kokou of oats (Japan) 

I Kokou of cocoons (Japan) 

I Kokou of wheat and maize (Japan) 
r Kokou of barley (Japan) 

I Kokou of naked barley (Japan) 

I Kokou of rice (Japan) 

I Kopek (Russia) 

I Kwau (Japan) 

I Eei, gold (loo banij (Rumania) 

I Ecu (100 statinki] (Bulgaria) 

I Eira [too centesimij (Italy) 

I Eitre • 

I Manzana (Nicaragua, Guatemala) 

I Mark [100 Pfennige] (Germany) 

I Mark [100 penni] (Finland) 


= 2.19/76 gallons 

3S 32.808-10 feet 

= rig5.98627squareyards 

— 13 07951 cubic yards 

= “11. 95 986 square 3’ard9 

~ 2.69966 acres 

1.54323 grains 
( = 0.022 gallons 

} = 0.0027497 bushels ■ 

= 3.93701 iucht's 

= 3.53146 cubic yards 

= 9 *Vm d at par 

= 4 i I Vii d at par 

= 9 •*/i4 d at par 

•— 220.46341 lbs. 

= 99,04980 lbs. 

= 1.03805 acres 

= i\ 7 *Vm </ at par 

9 *Vii d at liar 
0.83270 gallons 
= P -03527 r>2. 

= 2,47109 acres 

3-52746 oz. 

\ = 21.99755 gallons 

1 = 2.74967 bushels 

= 109,36133 .yards 

*= 130.79505 cubic yards 

= 7.22642 quarts 

= 1.32278 lbs. 

= 1.58726 quarts 

= 1. 55014 ovt. 

= 82.67268 lbs. 

“ 2.58356 cwt 

= 2.06685 ervt. 

= 2.69428 cwt. 

= 2.80501 cwt, 

— I *'j« farthing at par 
=:= 8.26738 lbs. 

— 9 ‘V*! d at par 

= 9 “, «« li at par 

— 9 •** «(/ at par 

= 0.21998 gallons 

= 0.0275 bushels 

= 1.72665 acres 

= II ’/« if at par 

= o’^iud at par 
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I Maund Factory (India) 

I Maund Imperial (India) 

I Metre 
I Milliare 
I Milligramme 
I Millilitre 
I Millimetre 
t Miliistere 

I Myriagramme [lo ooo grammes] 

1 Myrialitre [lo ooo litres) 

I Myriametre [loooo metres] 

I MiJHer [i ooo ooo grammes] 

I Milreis, gold (Brazil) 

I Milreis, gold (Portugal) 

I Minot (Canada) 

I Morgen (Cape of good Hope) 

I Muid (Cape of good Hope) 

I Oka (Greece) 

I Oke (Egypt) 

i Peseta, gold [too c^timos] (Spain) 

I Peso, gold [too centavos] (Argentina) 

I Peso, gold [loo centavos] (Chili) 

I Pic (Egypt) 

I Pikul (China> 

1 Pikul (Japan) 

I Poud (Russia) 

I Pound, Egyptian, gold [lOo piastres] 

I Pound, Turkish, gold [loo piastres] (Ottoman Empire) 
1 Pund (Sw'edeii) 

1 Quintal 

T Rouble, gold [loo kopeks] (Russia) 

I Rupee, silver [i6 annas] (British India) 

I Square metre 
i atere [i cubic metre] 

I Sticre, silver (Ecuador) 
r Talari fao piastres] (Egypt) 

I To (Japan) 

I Ton (metric) 

1 Verst (Russia) 

I Yen, gold [2 fun or loo sen] (Japan) 

I Zentner (Germany) 


— 74.6709 lbs. 

= 82.28136 lbs. 

— 3.28084 feet 

— 1.07639 square feet 

= o.or543 grains 

— 0.00022 gallons 

” inches 

= 61,02361 cubic inches 

= 22.04634 lbs. 

j 2 199.75539 gallons 
/ = 274.96701 bushels 
= 6.21373 

= 19,68426 cwt. 

= 2.<r 2*'lud at par 

— 455 ^Ui i at par 

= 1.07306 bushels 

= 2,11654 acres 

^ = 24 gallons 

f = 3 bushels 

= 2.75579 lbs. 

* 2.75138 lbs. 

= 9 *^ii J a.t par 

= 3 s 1 1 *Vm d at par 

— 1^5 “/« if at par 
=i 3.46646 feet 

= i33-2r675 lbs. 

— 132-27805 lbs. 

— 36.11392 lbs. 

= £1.0.6 ‘V«i at par 
~ iS'j'o'Viid' at par 

— 0.93712 lbs. 

= 1.96843 cwt. 

= 2 .« I ./ at par 

= I $ ^ J at par 

= i.i95995quareyard5 

— 1 00795 cubic yards 
= 1 s n ’V«i (/ at par 

— 4 T r ‘Vui at par 

I = 0.49601 bushels 

j = 3.96S15 gallons 

= 0.98421 tons 

= 1166.64479 y^rd? 

= 2 r 0 *^’»i d at par 
= 110.25171 lbs. 
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The Forest Industry in Sweden 

Akoskxu's 

Haul ii: ilu: Sicniish Roy til Cc Offi-cc o! 

For liuiulrecls of years timher has heM an iiuportaut place amoiyj; Swe- 
dish exports, but it was oiih' towards the middle of the 19th, century that 
the exportation of this articde increased considerably with tlie demand for 
sawn timber rather than unhewn timber (s])ars, etc.) or squared timber 
(beams, quarters). 

In 1913 the values of the noods expoitcd by Sweden were as follows: 


Kotif^h hfuii tiiiibiT. . , . ^ i i 2d, 

S:iw£i, unphincd tiinbcT ;• i 7. ii . 2 

nlaiiL-tl uzi<l i>thL‘r Worked joiiK-ryi . . ii- i 

U'tHMl niilp fur pniKT .SjS.js;:.*, u. ,, 

r''t:d , . ■£ r 735 .'iSr. i. - 


This sum re})tesented about "/stlis. td the total value of Swedish ex[)orts. 

Tlie raw materials used in the Swedish saw-mills consist essentialh' of 
soft wood — Sc'otcli pine and spruce. Al)out ths. pine and a little more 
than 2,’^ ths. spruce arc used for making i)lanks, and boards {planed or 
unplaned). Staves aie made chiefly with wood of deciduous trees. 

Floating tiik wood. — Althougli much wood may be carted directly, 
or sent by rail, from the place where it is felled to the saw-mills, floating 
is the most iiii],x)rtant means of transp<‘)rt, and the high place occu])iod by 
Sweden in the international timber trade is primarily due to its many 
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‘Sweden rise in the high mountains and are sufficiently weU fed by the ict 
aid for wood to be floated down them throughout the summer, h 

“utheru Sweden, on the other hand, it often happens that there is only sufh 
water for floating when the rivers are swoUen ip the spring, or tha, 
ndUs and other works prevent the use of this method. I^evertheless, floa,.; 
ine is very common^ particularly in the north. j a, r a. 

Besides the considerable economy in labour and cost of transport 
float! has an additional advantage in that wood which has been son,, 
month! in the water does not warp easily after sawing as wood sawi 
immediately after being cut, and has a more uniform colour. On the other 
hand, the washing of the resin which takes place during floating decrease 

the life of the wood, . i ■ j 3 4.1 

In order that floating may be earned out without hiuderaiice ^ 
the largest quantities of wood may be transported by the water availabh 
the water-courses, especially the smallest ones, have been dredged and pn 
vided with various constructions such as dikes or sluices to regulate t > 
level of the water in the reservoirs, iron or wooden pipes for guiding tr.: 
wood in shallow rapids, bars for preventing the wood from catching on t 
the banks, chains for collecting and sorting the wood. For transi)ort o- 
lakes or other smooth water the logs are enclosed, sometimes many thor 
sands at a time, in a frame of large trunks joined together. 

These works are carried out by the owner of the forest if he owms bot. 
the water used for floating and the wood to be trausjrtrrted, but as a rut 
the streams are public transjx>rt ways, generally divided by the State, cav- 
being administered by a '"Floating Association , wdiich takes charge 
the floating in return for the payment of a tax fixed by the provincial g<^ 
vermnent, the expenses, including the amortization of the cost of install., 
tion, being divided amongst the owners of the wood floated. In pro^xn 
tion as this amortization progresses, the cost of floating naturally diminishes 
The cost varies considerably according to the amount of water availab. 
and the quantity of wood to be floated ; on large water-courses , 
amounts to about 0.124 to 0.496 d, per mile per cubic metre (l), but 
small water-courses it is much higher. The total length of the watcr-coursi 
available for floating in Sweden is estimated at 16 146 miles, of wliic. 
14 283 are in the north of the country, above the river Dalalv'en. 

Timber Sawintg. — Although carried out since the middle ages, tl 
sawing and exportation of timber only developed to a large extent to war 
the middle of the 19th. century, when a more liberal commercial legist 
tion, the suppression of export dues, and, at the same time, the increasir. 
demand for sawn wood, gave a great impulse to this industry. Its develo; 
ment was als^) favoured by the abundant water iX)W(a- available. Thus, 
fairly large number of saw-mills with multiple frames were built in the iiort:’. 
ern,, wooded parts of Sweden (“ Norrlaiid particularly near waterfat 
and the coast. The fact that it was inqiossiblc to build these mills actualr 


(i) I cubit; metre ^ .Vt 3^7 cubic feel. 
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on the coast was a drawback, since, in order to ship the sawn wood, it was 
necessary, either to cart it, tow it to a neighbouring ]xnt, which was fairly 
expensive, or also to float it, which 5i)oiIt the ap]>earance and quality of 
the goods. • • 

111 this respect a complete revolution was effected when ^team saw-milh 
were built on the coast. These gave the following advantages: — abolitirn 
of the long and costly trans|H)rt from the mill to the ]>ort ; increase^l cai>a{.ity 
of production ; better products ; addition of inte]Tii]>lions in the work 
in water saw-mills caused by freezing in winter and lack of water in summer. 
The first of these steam mills was built in 1851 at Vifsta, near the town of 
Sundsvall, and their number increased raj)ifUy. 

According to the latest available data, tliere were in Sweden, in 1913, 
T053 industrial saw-mills and machine planing works, without e< aiming a 
icertain number of small mills for home use, worked either by Imlraulic 
|or steam jiower. The total cost of building the former has bceii estimated 
:at 199 024 488 crowns (r crown = is. id. at thus greatly exceeding the 
yapital required f<w erecting any other kiml of works. The vrdue of tlie 
■products may be placed at 216 million crowns, including the wood and 

t harcoal sold ; to this should be added i T24 684 crowns, which rejiresent 
he value of materials worked. 

The mimhxir of workmen employed in the industrv rvas 44 15^1 ; 1659 
frames and 905 planing machines were iiseil. As iiKitive jxawt were used : 
water-wheels, up to 1040 HP, ; water -turbines of 14617 Up. ; >tcam engines 
bf 82 135 HP. ; steam turbines of 2 246 HP. ; oil and ga< engiiirs of IIP. 
Host of this jxnvcT was used direcfJv for working tiie machine .saws, and 
the re.st {21 949 HP.) for generating electricit}' fin- tlie motors. 

The edges and ends of the wood sawn are trininud witli a eircidar 
saw, worked either by band or by electric mot(W. 'rhis only app lies to 
large mills, which have moving platforms wr.ikcd by eleetiieilv lor the 
Automatic transiKirt of tlie wood from the piles to the saw-<. 

Sawn pine wood is often divided into five cla^sirs of dilTerent qualities, 
|a very delicate opeffition. On the other liand, most of tha^ si'ruce wood is 
phipped without being classed. 

Many mills have planing works attached to tliein, for, in Sweden, plan* 
ing rarely forms an independent industry, as is u.^^uallv tlie case in Xoi w av. 

The chief nuichiiic saw-mills arc those of Mo, Kramfors, Vilsta (the 
oldest), Skonvik, Pergvik, Korsnas (or Bonijui.-^) and tSkutskar. Kram- 
fors is on the navigable river Augennanalveii, along tlie lower cour>c c)f 
which are numerous s^^w-mills. All the other places follow each other from 
the north to the southTn the ortler in w hicli they are named, along the co.ist 
Df the gulf of Bothnia. There is no douht that the Korsiias and v^kutskar 
tiiills, l)etween Gcvle and the mouth of tlie nalalvcu, are tlio largest in htu- 
rope. They have 30 and 24 frames Tes])ectively. and each skills am^ually 
sawn timber wood estimated at 40000 Petrograd (i standard -- 
165 cubic feet for aawn timber). 

In northern Sw'edon forovinccs to tlie north of the ITd.sb'enl there are 
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of the total production. The northern part of the country has a still greater 
preix^nderaiice in exportation, for, in the more populous southern part 
a larger fraction of the products of the mills is sold for home consumption, 
lu 1913 the total ])roduction of the Swedish saw*mills was 6 853 455 
cubic metres, distributed as follows : 

planks ;m(l boards ... 4 cubic moires 

n4incd planks i ^10159 

I'icocs of planks and l)oai'ds ... ^<^8 

I,C(iLro? an<l laths . yp 

PluTiks f(»r cases . ... ;^()2 67.S 


Staves 


18H S.)> 


v.s> culre metros 

In addition to these there are some smaller articles, of whicli the st:i- 
tistics give the value but not the quantity. 

In 1913, 6 877 8^5 cubic metres of rough , squared and sawn wood wer. ' 
exported. T'able I shows the distribution per category and country 
which it was exported. During the period 1906-1910, the average amoun- 
exported aiuiualh- uas 6 052 000 cubic metres. " S 

Table T shows tliat the net amount exported in 1913 alim^st equallv:^ 
the total production of the mills, but it must be noted that it also include- 
unhewn wood. In 1914 and 1915 the timber trade was ad\-er.sely affecto: 
on account of the war, and exportation decreased for most kinds of tinibe: 
For sawn timber this decrease was about th. of the quantity exi^orte 
in X913. 

1 Aiujc I. - - QmuUin'es of rough, squared and senen timber exported ' 
1013 (i'a e.daV nzt’/zes). 


stinatiou 


Norway 

l>ctvinark aod Ucland 
Cnittd Killed; iur , , 


Nenterk-indr. , . 


Gerinsiuy .... 


I'ra.-jcc 


Itah* .... 


Other ivuropoaii vo 

>11 n- 

trier; . . , 





ISiitisii Afrita, . 


A'iftralia . . , . 


Otliev eomitrie,®;. 



7a'«/ 


enplaned 

Clnned 

Ueanis and 

r'nhcwn 

VWkU 

Other 


piarks 
and boaids 

planks * 

ruiter? 

wochJ 

for mines 

•» 

i.ii ifties 

'ne,,i 

f;:i J4S 


2 ip, 

124 410 

9179 

7 S iSj 

3 MI 6 Hi 

404 73 J 

I 1176B4 

5 |S 

fSi 

5 7 -’i 

I 516 

'07 595 

TKNSn 

3 '?; 133 

2 r {<,r4 

io7'.>r> 

53 - 527 

521 367 


24" uOS 

■7 371 

27 :4a 

J 7 2 So 

7 

3 v 054 


584 3’0 

7 219 

no 946 

4 P 

71: 

.'fi 19 1 

r^ 4 i: 

yoS 07 \ 

341 

21 440 

754 


17992 

94H«ir: 

o; 4 i 

... 

3481 

1 39 ''- 



N 

. 3^4 “ 5 1 4 


«fM 45 

3 « 


_>>> 20') 

437 reA 

35 23 Si 

4 

5 j n/s 

439 

• — 

M« 


1 1 1 4 20 

34 IJF 

— 



I 7 ,u 

101 :n :4 

Ip 901 

?8 598 

— 

— 


274 

98 u:? 

y /9 1 M 

43 94 ^ 

9 1 10 

72 

990 

337 


4 14.1 Wi 

1493411 

44Tft» 

110 l»4 

:i44»34 


6 H11 s-jt 


_ ’ Fiiclildin,- i,oard^ rntkir.g-casr?. ^ 

reco.aiy inspired a cert,.j 
ncrvou.sii(.s- i, the exp, citation of mine props, as it i, feared, not with.n.l 
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eason, that this may deiM3pulate the forests. The felling of wood for 
mch props would have no harmful effect if only trees of medium value 
vhich might be considered as useless for the rational preservation of the 
orest, were used ; on tlie other liand it becomes very serious uben, as often 
lappens, whole 3’’C>u«g plantations are felled. 

Mine props are chiefly exix)rted from southern Sweden, which supplies 
;lie greater part of the wood used for this purpose ; Norrland (northern 
hveden) in particular, also exix>rts a large amount. These props are 
exported almost exclusively to England. 

Wood pulp and cklliu.osp; industry. — This, together with timber- 
jawing, though a little later, has developed into a flourishing industry, 
;aking 2nd. place as regards value of production. As is well knowai, wood pulp 
is divided into two principal varieties according to the method of [uepara- 
tion : i) mechanical, obtained by disintegrating the wood by a runner, under 
a continuous stream of water ; 2) chemical, or wood cellulose, obtained by 
iisintegrating the wood by chemical solutions : a) sodium sulphate (sudpliate 
:ellulose) ; h) calcium or magnesium bisul])hite (bisiilpliite cellulose). On 
the other hand, semi-chemical wood-pulp is that obtained by first boiling 
the wood in water, so as to eliminate part of the incrustation, thoi 
breaking it nji by a mechanical process. This pulp, sometimes calk-d 
unbleached (brown), is very strong, but, owing to its dark colour, cannot 
be used for fine ]ia])er. 

As raw material, spruce is especially used in Sweden (it is used almost 
^xclusi^•ely for bisulphate ]>ulp), and also a little jiine and aspen wood. 

The first mechanical wood-pnl]! factory was founded in 1857 at TroIIhat- 
tan. fi'he manufacture of chemical pul]) is of more recent date, Init has sur- 
passed that of meclianical ])iilp. The wood-])iil]) industry, long confined 
'0 the south and west of Sweden, has s])read greatly, during tlie last decades, 
.11 Xorrland and Ikilecarlie, where it has been ado])tcd by many large saw- 
iiills in addition to their own principal industry, thus allowing them to 
.itilise small ])ieces of wood and waste, and to effect the necc*ssary thiiming 
)f their forests with greater economic advantage. The de^'elo]'>ment of 
the cellulose industry has been aided of recent years b>' a better utilisa- 
tion of the by-])roducts : alcohol from the waste waters of bisulphite cellulose, 
)il of turpentine, etc. 

It seems that the manufacture of alcohol might be develo})ed ; in iQij. 
4 million litres at 50 % were produced, but it has Ix^eii e-stiniated that the 
Swedish wood-pulp factories could produce annually 26 million litres of 
100 % alcohol. 

In 1913 there were in Sweden 167 wood-pul]> factories distributed ns 
follows : 

rroduct Nt>. cl fa^tork'^ 

Moc'ii luical S ’ 

Mccinnical pulp ami eliiiniv'.i! pnliv . . 17 

Cln;injc.'al sulphate pulp t “ 

ChemuMl hlsulphite ]iiilp !•) 

Salphatc pulp ami hisulphiu' pii’i' , . ? 
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The production (expressed in dry matter) was estimated at 1 186 577 tons, 
of which 326 098 tons were mechanical pulp, 705 099 tons bisulphite pulp 
and 155 430 tons sulphate pulp. The total value of this production was 
about 126 million crowns. 

During the year i 009 358 tons of paper pulp were«e:?ported ; this cor- 
responded to S47 137 tons of dry matter. With the exception of a negli- 
gible quantity of rag pulp, this w-as all w'ood pulp, divided as follows into 
the various categories: 


>tochanical puli', . 

j luoi.' ( . . . 

^ dry . , . . 


■ ■ . 50 19H 


^ bk'Mched 


... 20 ()<;o 

I'li sulphite pulp . . 

. unhlortched 

moist .... 

. . . 


I , 

drv 

50S 134 


^ blciiehed. . 


. lu 9;’2 

Sulphite pulp, . . 

. iiublcfiched 

moist .... 

I 8 ,i6 


( )i 

dr\' 

. . . 85021 


r 009 35S mclric tons 


Charcoal. - This has been prepared in Sweden since remote times, 
and has always found regular markets near the place in which it is produced. 
It is used for iron smelting (blast furnaces and forges), for which it is ne- 
cessary. 

It is prepared by the old pile-method, but also sometimes in o\'ens, either 
in metallurgical works or in other ])laces favourably situated for the collec- 
tion of wood and the forwarding of the charcoal. The manufacture of 
charcoal on a large scale in ]uks in the forests is due to the facility with which 
it may be trans]ioitod in winter on sledges, thus a^^oiding the necessity of 
constructing costly n ay s of comnuinication. Where it is necessary to 
transport large quantitites of charcoal to metallurgical works by’’ means of 
floating, it is best prepared in ovens. Many saw-mills of northern and 
southern Sweden prepare charcoal with their wood waste, either in T)iles or 
in ovens. 


Recently the charcoal industry has begun to complete with the wood- 
])ulp industry in the purchase of raw materials. This, together with the 
rise in wages, has caused a notable rise in the price of charcoal, which has 
necessitated a restriction of its use by ajiplying various new metallurgical 
methods, wdiich have succeeded fairly well. Nevertheless, charcoal is still 
a very mi|X)rtaiit commercial article. 

'Die woods used are simice and pine. The cJmrrins is carried out in 
either vertical or horizontal idles, so called according to the way in which 
the wood IS piled up, Two parts of wood (loosely p>ile(l) give ab^mt one part 
of charcoal. Ovens give a .slightly higher yield than piles, but the 
produiT IS ink-nor, for it is estimated that lo parts in volume are required 
to produce the same amount of heat as nine parts of piled charcoal On 

hot tottl ’'" m' various by-products : methyl alco- 

hol. acetic acid, essence of turpentine, tar, etc. Specially designed small 



THIC FOUlvST INDI'S'IRV ].\ SWlvl^KX 


7 


ovens are used to collect the tar and oil of turpentine produced during 
the charring of dry pine stumps. 

The following data are available with regard to tlie production of 
charcoal in 1913 : 

* m 

Amount of ctu<rcoa1 

Method of l’rcp;ir:aioji obtaineil io bushels 


rorest \r<)0(l ekared in ovens . . . . 

cliiirred in . 

ch'irred in (ACiif-' . 


S t)6:t oon 
2 U 1 (iG 000 
1 3,22 <>‘'o 


2 b 5 V,’ <»oo 

Tliere are no exact statistical data on tlie quantity of charcoal 
prepared in piles in the forests, but, according to the following calculation 
it may be estimated at about 75 502 000 bushels. 


'I'tilal amdUn.t of i.'lrrrco.il used 1>\' tin CdlurL;!': \v<.irks . . Jii7 355ooo bu'^hels 

Deduct: Charcoal imported rroin l-inland ami N'oway . . ^ 30^ 

Total aiiiuirit uf chaivual producer] in S\\a-'T(.n 

Dc'dftc! : Uroduclioii ol' charcoal kn<o\ ti from . , '•('< 553 

Amount of charcoal preparol in p'lcs in the . . 73 303 mom 


l^KODirCTs VKO>r TUK DRY 1)1 STILT ATI OX OK WOOD. I'orinerly the 
[)reparation of w^ood tar was an important industry in Sweden as it wtis 
[ uie of tlie principal exports. At the present day this industry is carried 
Dut onh' in the two most northern provinces, and the tar produced is 
exported chiefly from the town of Unica. For its maniifcture large fuii- 
hol-sliaped utensils, <qvn at the toj), are used. The wood is piled up in 
^hem and covered witli caitli ; the tar runs out from underneath. \'arious 
^aw^mills have tar ovens from which are oljtained, not only tar. but also 
the other proilucts of dry distillation : nietlnl alcohol, acetic acid, ace- 
tone, etc. 

Table II gives the data concerning the im])ortation and cx])ortation 
)f these various products in 1913. 

rAiuj-: II. Im'pi’Ylidion and cxpiortatiun oj the prod nets and hy-prodiads 
oj the dry di^^tiUativn oi aood, in 191J. 


Importation i Kxjx.rtation 


rrcxiucls 

^uantil^ 1 

Vahje 

! Quantity 

Value 


(iiu'tric toii>) ; 

; (metric ton?) : 



£ 


£ 

f ir ' ud if s rt-siihics 

3.^'> 

1 oy> II. 

7 996 

S- S41 15' 8 

tUuck pitch . 

3 95" 

i 781 13 1 

I d>) 

Old .j . 1 0 

kesiu . , . , 

7077 

loS 127 0.1 1 

9 

M3 ,2. 5 

Resin gum . . , 

9c 

2 .47^ s. 0 

802 

22 097 12.0 

pil '»f turpentine .... 

51" 

m rs<> i(>. 8 

228 

.S 756 I7' 2 

fie thy 1 alcnlud 

0.7 

23 19. 

401 

1 1 2 79 5, } 

^ectoiK- 


I oi3 13. a 

13^' 

7 739 8. 2 
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The important place occuihed in Swedish imports by that of wood of 
vmioiis kinds has alreadv been pointed out. A comparison of the wood , 
exports of vSvveden and other countries is <lifficult, as arc all international! 
statistics on account of the different methods of calculation in use in tlie j 
various countries. Nevertheless, the data contained in 'falde III, taken from | 
the official statistics of each country, shows fairly well the place held hyi 
each of the principid vvood-exj)Ortini.5 countries. 

Taim.E III. — n expoi’is 0/ {he prim iped export hv^ i-onnirics 

from to 191^ i 


Country 

1 90S 

1909 

1910 

Averas^e 
annual 
value from 

19 Ji 

1912 

‘ 1913 


$ 

£ 

& 

1906 to 1910 

£ 

t 

£ 

£ 

Sweden 

ri 97(1 76j 

1 ! 718 494 

14 578 705 

95 t 57 ^ 


16 59s 060 

1 8 2 56 ti' 5 f 

Norway 

I 4-9IPUS 

4 048 463 

4 377 509 

1 *’94 ^55 

4 -97 885 

4 '>78 999 

4 955 O'-. 

Finland 

5 535 3 ^^' 

-■5 94-8395 

68S7 121 

a III 312 

7 -’36 <>79 

5 062 6 24 


Russia 

11 7:.3 014 

13 318 467P 

H 5.^1 535 

12 369 442 

»4 712 •254! 

16 122 168 

j 7 299 8 . .- 

Austria-llunjzary . . . 

i; 6f>5 871 

1 1 : 4150 260 

13 535 578 

13 559 J 3 » 

I 2 731 600: 

14 i,68 91 2 

13531 ■'^5: 

T-nited States ’ .... 

16 746 047 

13940433 

16 188 B49 

1 5 O36 967 

18 952 392' 

21 8^3 398 

23910 

Canada * 

9 173 134 

1 10 99.1 502 

10 I'Si 902 

10 270 1 58 

9634 III 

10 192 763 

10 *o>8 6 . 

* Iti these two conn 

tries the coinmcrdal 

j ears do not eoiju idc w 

ith the Solar yi-ars. 



The hii^h figures of the United States limber ex|K>rts may ])robably 
be explained partly by the fact that they also include caluable wood (oak 
and other deciduous trees). 

The exporting countries have only been compared with regard t< 
the value of their exports, as it is not possilile to make an exact com])arisoi: 
of the amount of u'ood cxjiorled. All that can be said on this point is that, ii; 
Kurope, the first place lias Irecn held alternately by Russia (without Inn- 
land) and Austria-Hungary, then during the last two or three years, by 
Sweden. 
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GENERAL INFORMATION. 


: - International Yearbook ot Agricultural Legislation, 7th. Year (1916). - imee- 
national Jnstitote: np AORicuLTiTii:, RoniL' I'ti;. 

Tht* seventh volniiie of the Iniernational Y earhook of A^ricuUural 
Le^^islaiion has just been published by the International Institute of Agri- 
culture. It contains, systematically classified, all the laws relating to 
agriculture in the various countries. This jiublication is, therefore, of 
great interest under the present war conditions. 

The Yearbook is di\'ided into ii parts : — The fiist (Statistics), second 
(Commerce); fourth (Industries depending on plant products), and fifth (In- 
dustries depending on animal products) arc of the greatest interest to those 
who wish to follow, in all its details, the legislative movement with regard 
to foodstuffs brought about by the Ivuropean crisis. In tliese divisions of 
the Ycarhookis included cveredhing bearing on : Statistics of stocks and 
cro])s ; trade in cereals and supplies in geneial ; trade in other '\’egetable 
foodstuffs ; seed trade ; fertiliser trade ; trade in oil-yielding, fruits ; trade 
in textile plants and tobacco : trade in live stock and animal products; 
trade in agricultural machinery ; facilities granted for im|x>rts and restric- 
tions laid on cxixirts ; measures for forestalling and dealing vdth the rise 
ill prices ; dishonest competition and fraud in trade ; legal measures for 
regulating commercial contracts ; ineasurcs for preventing the advance 
sale of crops ; traii'-l>ort of vegetable and animal products : regulation of 
industries conceniing plant products and chemical fertilisers ; regulation 
of crops during the war. 

Tile 7tlL part, devoted to plant diseases, wocils and animals injurious 
to agriculture, gives the text of the ligyptian laws eoucerniug : the protec- 
tion of plants against diseases from abroad, diseases of fruit trees, the de- 
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struction of the cotton bollworm, orange pCvSt [Aspidiolus aomdum), tlie text 
of the Soudan order concerning the destruction of locusts. It also includes : 
the orders of the French Govennuent with regard to tlie sale and use in 
agriculture of arsenical compounds ; an Anstralian (Victor^aJ law concerning 
tte sale of anti-cryptoganiic products and insecticides ; the order for carry- 
out the Itahan law of June :;6th., 1913, No. S8r, on plant diseases ; the 
lus Italian decrees for the control of held mice. . , , 

The y earhook contains many provisions with regard to agricultural 

co-operation, insurance and credit. . i i 

The part devoted to nual projierty includes the strictly legal measures 
defining and regulating the rights of property, and the charges on real estate 
held either in usufruct or b^' way of security ; the provisions to be observed 
in the transmission of these rights and in the deternunatioii of the title 
to ownership, especially in the interest of tliird parties ; the method of pro- 
cedure with regard to attachments on movable goods and le id estate. It 
also contains the provisions of a more specially social and political natiue, 
which tend to act directly on the distribution of real estate and to allow a 
more complete use being made of the land. 

Witli regard to the less important measures the Yearbook only gives 
the original title together with tlie French translation ;^for the others, either 
extracts from the text or else the whole text is gi\ en. there is an anal^dic ill 
introduction of 77 pages published in five languages, French, Fuglish, 
Italian, Spanish and German, whieli gives a summary of the whole volume 
(1250 pages). There is also a chronological index of the countries and an 
alphabetical subject index. 


2 - A Biological Analysis of Pellagra Producing Diets: I) The Dietary Properties 
of Mixtures of Maize Kernel and Beans. — Me collttm, k. v. and SIM^Jo^D3, x., in 

the Journdl of Bioloiicfil Chemistry, Vol, XXXII, Xo. i, pp. 2f)-6i,2i charls. BaUiniuie, 
Md. , October,' 19 1 7, 

The first phase of the studies on nutrition undertaken by the authors 
and their collaborators at the Laboratory (d Agricultural Chemistry of 
the University of Wisconsin, T^fadison (i), dealt with the cause of niitrilive 
failure in animals restricted to diets of proteins, carbohydrates, fats and 
inorganic salts, all the foods being chemically pure. After a careful con- 
sideration of the work of Hopkins, Stkpp, ami Funk, the authors came to 
the conclusion that these mixtures ucre lacking in two substances, or 
groups of substances, indispensable to the ])rcseTvation of aniiiial life. 


(i) llART, H. B. , McCollum, E.V, ,Steenbock, II. aiul IP 'MmuKY, li.C , U'Lst'iHs/n A^ricit!- 
tuml Kxjocnment Station, Bts^arch Bulletin 17, ; Hart aiul Me Collt'm, Jourfiai of Bi >!i* 

n^ical Cfumistry, 191.0 Vol, XIX, p. :j7,j ; McCollum uinl Pavi-, oji y, Vi.*i. XX, i). .ps. 

Vol. XXIII, jip. iSi aud 2,vi ; Me Collum, Simmuxds and Pitz, .1 hjci ici*?; ji.nirnal '>» 
Physiology, 1916, Vol, XII, pp. 333 and 361 ; :\lc Colli?m and Kexxkdy, Journal oi Bioloiixdr. 
Chemistry, 1916, Vol. XXIV, p. 491 ; Me Collum, Simmovik and Pirz, /?>/;/., i-no, Vol, XXV. 
p. 105 ; ii.ART, Miller and Me Collum, Ibid. , lyi (*, Voi . XXV, p. j 39 ; Me Coi.nnr, Simmomw 
aiKj IdTZ, 1916-1917, Vo], XX\'lI,))p. i53aiid_Mi ; Mc CoT.Lijyt, Journal 0/ the A nurirui': 
MeJieal Associalion, 1917, Vol, BXVIU, p. 1379 ; Me Ct.'r.r.i'M, Simmonps and Pit/., J<>un\,f! 
Biologist Chemistry, 1917, VoI. XXIX, pp. 341 and ; \'o!. XXX, ]>. 1 1 ; Me Col.I.u^^ and 
PiTZ, Ihid., Vol. XXXI, p. 229, {Ed.) 
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One of these (fat-soluble A), is soluble in fats, and found in its most con- 
centrated form in butter fat and >'oIk fats. The second substance is 
never associated with fats in foods, but is always j^resent in natural foods 
in relative abundance. It is easily administered in experimental rations by 
die addition of arc(fliohc extracts of natunil foods, but it is also soluble in 
tvater. This is called by the authors water-soluble 13. 

The authors showed phosphorised proteins to have no superior value to 
those containing no {)liosphorus and it is now known that a long list of 
jubstances (including comi>lex lipoids, pigments, sulphatides of the nerve 
tissues, components of the various ]uost)ietic groups) witli wdiich the body 
proteins are combined, are produced within the tissues and do not need to 
3e supplied with the food. The syutlietic capacity of the animal cells lias 
thus been shown to lie immeasurably greater than liad been supposed, hut 
ill the evidence still points to the fact that nearly all tlie amino-acids 
formed during the digestion of proteins are indispensable comixments 
)f the diet. Moreover, tlie animal tissues are very de]>endent u]X)n certain 
)f the finer stereochemical structures in both the amino-acid and carlx)- 
lydrate gTOii])s which serve them as food complexes. 

The second part of the studies was an examination, one by one, of 
jeveral typical representatives of the classes of natural food substances, such 
IS the seeds, leaves, fruits and tubers of plants. The exact nature of the 
idditions of the factors A and B iu‘cessar>- to com])lele one of these food 
aibstances from the nutrition stamlpomt uas shown. Some of these sln- 
Ues are still in i>rogre>s. 

The results show that serious ei lors may be made in the choice of foods, 
ispccially by the jKX)r. Beri-beri. scurvy, rickets and ])ellagra, have all 
)een proved to be due to defective diet , although different opinions still 
irevail as to the etiology of the last disease. I'rxK attributtd each of the 
Lbove-meutioued s>-ndronies to the al)siTice (d a s’pecific chemical siib- 
itaiice which lie called “ \nt amine Tlie "WTnk of the authors and their 

iollaborators on the nature of the dietary deficiencies of any natural food- 
itufis has lead them to conclude that, under the jueseiit existing conditions, 
piere are three other dietary factors causing malnutrition in laoth man and 
biimals. 

! The third part of the studies, described in the ])resent papers, condsted 
n a close experimental enquin/into the properties, with regard to the several 
lietary factors, of the diets usual in human nutrition and derived from 
11 the more im])ortaut food materials (excey t milk and egg'^) in common use 
1 the United vStates. Kggs, and more ]airticiilarly milk, are a wonderful 
afeguard iii Imman untritiou, and a \ aluablc addition to all rations used in 
iiimal production. 

In a previous ])a})er were discussed the points of icsemblance in the 
ietary properties of seeds in general as contrasted with tliose of the levif 
If the plant. The most important generalisations whicli can be inade’con- 
erning the seeds as a group arc tlie following : — 

i) None of the socUs studied, wJkmi foriiiiiig the side snurco of uulri incut, can produce 
■owth or prolonged well-being in a young animal. Mi.xturcs of seeds are more s^Uisfaclory 
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^ hPilth without growth, tlum seeds of a single species as 

^ aUti'llcd water (salt-free) wiUnot support growthin 

^•-“^nfeluarga.ee„uteuto.a^^^^^^^ 

bean, pea, aaxan(Uiune^ssocou essdntial bctoreVowth can proceed in 

ties of ":L!: tar .mxtnres of seeds and to seeds of a single variety. 

young nminals. tin- . u he-ui .,nd pea are too low in their content of 

„ s :iill nnhnow;, to snpply the needs of a young aninud 

dietary in abun.lancc in certain fats, such as butter and ege 

durrng„^ow h, rh.s 

yolk fat=, Li ^ in abundance in the leaves of plaiilsand lacoiisiderabL 

tieefrom vi^i e c niLllet. The aiithurs have provisionally called this dietary 

‘‘“Tr ‘fa ft tnt extracted fro.n plants with the fats by solvents such as 

X’t'Moroform, benzene or acetone, and is, therefore, not found in any fats or ods of pin,,.. 

oritriu Hot alcohol docs not remove it from plant tissues. 

d \Ullie seeds studied contain protein mixtures of a relatively poor quantity when th. 

oroteinsofasmglekindofseedserveasthcsolesourceofproteins, , , , 

proteins cd a g ^ ,„,,p,omentcd by highly purified protein , pure ino,- 

g inicsalts andone of the grow th proinoUng fats, so as to form a satisfactory ration ior growth 
,o O' of anv one of the seeds mentioned, when ted with a mixture ... 
pnrifcdlor"absta,ices. wiU serve to supply all u.iidentir.e.l dietary factors soluble in wain 
or alc.ihol So far there is evi.h ncc of only one such iiidisp-msablc subslance - wait . 

lublcB -winch is never associated with fo.ts of cither animal or plant origin. 

61 Cwa-r lUsing fr.iiii studies of Ihree types, clover, alfalfa and cabbage, the leaf differ- 
froin the seed'in h iviirt a hPgh c .utent of inorgauie elements, and is pinicularly rich ... thoa 
elements .calcium, sotUum ami chlorine . which are found it. but small anio.mls in the seed. fl,. 
leal is mneh richer in the f.it-solub!c .\ th in are such seeds a.s wheat, oat, maize, bean .im P< ■ 
beat anil seeil supplement each other ivitli rcspieet to these two dieUiry factors, bince,... .....ii;, 
cases at least the leaf and see'l mi xtures have been shown to yteU adequate protein mixtirrt . 
there is probably always some supplementary relationship between them wath respect to II, ■ 
amounts of the varu>us aiiiiao-acids which they ykdd on digestion. 


In the studies quoted no systeuiatic data were given showin- the dietai v 
properties of inir^turcs of cereal and kquiiii; seeds. T}\e jnesent papv' 
describes the nature of the purified food additions wlheh nutst be maele t- 
combinations of the maize kernel and the white (navy) bean in various pm 
portions in order to make these seed mixtures dieteticalK conijdete. 
experiments described aimed at making clear tlie value of each dietai,- 
factor in the maize bean mixtures as eonniarcd witli several of the mo"; 
important seeds, especially maize, wheat and navy })ean. these last wen 
thoroughly studied scq^arately so as to show the nature of their dietary dv 
ficieiicies. 

The results, obtained ^vitll rats,, are given in a set of charts and suiii- 
luarised as follows : — 


'1) The two >oe<U mix. d, when sepunte. dmlain toosiimllaii amount of l.tt-RohibIc '' 
to induec optimum well-bctny in animnls. 

The mixtures of inair.c ;iii<l Iwaiis furnish n. meal abnndancoi f iboseefuifl unnIentiJ ' 
<lictar\' fai.'tor, wat( r snlnl-h,' T’. 
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3) The most SiUsfactury protein inixlu'.e obtainable with these two seetls c<;iisists in 
about 80 % of m OKe and 20 % of hj.in. 'PliU protein mixture h is a slightly higher biological 
value than an eijuivaleut iiiuf;unt of maize kernel i)roteins. In smaller ijuantilies ie. s'. 7 of 
the food mixture) tlni ijroteiiis of the wheal ami the maize lieruel have about the same value. 
When a ration is properly constilnted with regani l<j r>ther factors and contains^ ' „ of wheat 
proteins, growth liny be practically normal in'cr a period o* 5 months, after which an injurious 
eltoetisapp-ireiit in st unting and lack of fertility. It is highly probable thsjt if the ninize pro- 
tein content were r iise<l to i j %. approximately nornuil gi-r)wth would result, Uetter results 
are obtained by adding pure casein to a ration coiniKised of a mixture of 12 of maize 

of the mixture I and beans f >7 % of the mixture). 

In a pce^uous paper the- authors sliowe<i that f) of milk i>roteinsiua food mixture just 
suffice to support normal growth in rats. The prr>tein mixture from bo maize and 20 ", 
bjans h»5 , therefore , ja>t ab »ut one-li ilf the biologie.al value for gmu th Ikit the t<)tal protein 
mixture in milk i>os.sesses. 

4) Adetailed study was m ule of the ex icl n iture of the mim.-ral rlericiencieb<d the maize 
an'l bean mixtures. The re.-uUs eontirm others previously ubtaiiK d in which sodium and cal- 
eimii were shown to be the elements 'ietcrmiiniig the un.satisfnctory character of the mineral 
content of seeds in general. This is of go at imp.irtance in human nutriliou and agricultural 
]iractice in districts where the drinking w.iter is iie.arly free from lime anrl sodium chloride. 
lorioLciitutilisati m of fi nd l>v growiiig'animalsis not possil ile when the <liel isdetlci<-nt in these 
eleiueiits. 


As rei^ards luiintin mitTitiori in districts where the water is low in calcium 
and sodium the ration ma>' be completed, by milk or Itcn es of plants. The 
use of leaves in almost strictly ve^^^etarian diets maintains life, as they sit])- 
ph' the mineral dofieieucics and the shortat^e of tlie fat-soluble A in the seeds. 

The im'estigations carried out by the authors by sjx'cial methods, show 
how near the danger line is the faulty diet of some classes of jicople, even 
in the United States. OoiAJinCKGKR [Jotn'nal of the Auu'ncan Medical *dssp- 
ciaiion, i^ib, Vol. TXAT, \). 471) obtained experimental ])ellagra with a diet 
typical of that eaten by ])ellat^riiis wlieat flour ([latent), com meal, corn 
^rits, corn starch, white |X)lislK'd rice, standard i^ranulated sugar, cane 
sugar, sweet [lotatoes, pork fat (fried out of salt pork), cabbage, collards. 
turnip greens and coffee. Calculated on a wet b;jsis, tlie sweet potatoes, 
cabbage and collards made ^5 c>f the diet, but, on a dry basis, only 4 ^,3 
of the t<ital solids. This quantity is in-ulhcient to make good the serious 
shortage of calcium and sodium in the remaincUr of the diet. vSodium 
is sttp[>lied by the salt added, but there still a deliciency of calcium. The 
tvork of the authors shows that there is far from an adequate quantity of 
the fat -soluble A in Goli>bhkgkk’s diet, the protein content of which was 
not above 8 of the food mixture. In an cx[xnimcnt carried out by the 
authors a diet containing IJ.=5 3o protein, stqqilied by 64 of maize 
kernel and 3 / % ^f beans, was itisutruiient for rats. As the animals devel- 
oped normally immediately casein was added to their diet, the deficiency 
<^f the diet can onh’ bo attributed to sliortage of [uoteiiis. In the Ifght of 
such ex])erimental evidence it is entirely unnecessary to attribute the cause 
of pellagra to the absence of a hyjiothetical '' vitaniine 



3 - War Bread (Unsalted Lime Bread). — Dubois, KAPa\EL, in Comptes Rendn^ d,’% 

Sfanccs da la Soc4it4 de Biologia, Vol. I^XXX, No. 17, pp, 818-821. Paris , November, 1017, 

The French nation eats bread containing from 15 to 20 grms. of salt 
per kg. In Paris the proportion is sometimes as high as as *aud even 25 grms. 
Those eating i kg. of bread, therefore, consume an average of 20 grms. of 
salt in the bread alone. The aiiionnt of salt mixed with other foods may, 
on an average, be placed at 10 grms. Finall}^ according to Gaum: {Cours 
de Mineralope, ist. Series, 2nd. Ed., pp. 65-66) the amount of salt contain- 
ed naturally in the food eaten is not less than 20 grins, a day. 

These facts show' that, on an average, an adult i>ersou consumes 50 
grms. of salt daily. The figure seems excessive, since the amount of salt 
excreted daily, without decomposition, is estimated at from 18 to 20 grms, 
only. This w ould mean that 30 grms. of salt remain to supply the hydro- 
chloric acid of the gastric juice, which seems hardly admissible, even for hyper- 
hydrocMoric subjects. It is true that vegetarians require a larger quautit\' 
of salt, since, according to Puxge, it helps to remove the potassium, con 
tained in large quantities in ve,getables, but, in i)roportion to people liviiii; 
on a mixed diet, there is but a small number of vegetarians. 

All excess of salt in seasoning causes the assimilation of the food to bt 
destroyed to too great an extent, and this can only be compensated for bv 
an increased consumption. The author's experiments show that the amount 
of unsalted bread eaten is less by one quarter than that of salted bread. The 
same would probably apply to other foodstuffs, a ver^’' imfxirtaiit fact 
from an economic point of view. ^Moreover, an excessive consumption ‘u 
sohd foods is accompanied by an excessive consumption of liquids, and,amon^ 
those using alcoholic drinks, the salt becomes accessory to the alcohol. 

In view of the great benefit derived in the;:apeutics by the elimination ' 
of chlorides in many cases of arthritis, it is probable that the preventative 
partial elimination of clilo rides by the use of unsaltecl bread would be 
advantageous. 

There is no danger that the insipid taste of unsalted bread would pre- 
vent its being eaten by the pubhe. In certain countries, for examjde in 
some of the districts of Italy, duscany in particular, salt is not added to 
the bread. Many people prefer it to salted bread; others soon get accu^;- 
tomed to it. 

The author recommends a bread which he calls unsalted lime hreal ' 
because, to every kg. of bread, are added from 15 to 20 grms. of calcium 
carbonate, which, unlike lime water, does not " kill the yeast " by pre\'enT- 1 
ing the dough from rising. Washed chalk or i)recipitated calcium carbonate ’ 
answ^ the purpose equally well, but the author prefers prepared chalk, 
le chalk is mixed with water, and with it is made the dough, which gains 
m whiteness rises perfectly, is ^e^’er acid, and ha.s a very api^idn- smell, 
lhe#exccss of calcium carbonate has no ill effects; as the author proved bv 
eating large quantities of it. 

The ^thor does not believe the idea of adding chalk to bread to be 
new, but has been unable to find any published reference to it. 
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1 - The Nutritive Value of the Soy Bean, -u^ibls. amv, j ,. nnd Nicholls.nell.u.. 
in The Journal of niolo-iMl Chemisfry, Vol. XXXII, No. i, pp. 91-102, 6 diagrams, ku' 
timore, October, 1917, 

This paper skives an account of work carried out at tlie Department 
of Home Economics, University of Wisconsin, Madison. In order to deter- 
: mine the nutritive efliciency of a given food, it is necessary to make biologi- 
cal tests, as well as chemical determinations, for chemical analysis does 
not determine the optimum amounts of the various amino-acids necessary 
to physiological well-being nor the chemical nature of the food accessories. 

In the biological experiment made by the writers, the soy bean was 
fed to rats. In a preliminary investigation, it was found that when these 
animals were give exclusively soy beans, they failed to grow. When, how- 
^ ever, the rats were placed on a ration consisting of ; soy beans (60 per cent.), 

I lard (16 per cent.), maize starch (18.7 per cent.) and a salt mixture {6.3 per 
I cent.), containing calcium, chlorine and sodium, the animals grew and repro- 
i duced, but the adult rats W'ere under -si zed, and the younger w’ere not oiilv 
I smaller at birth, but the litters w^ere also smaller. The addition of the 
I salt mixture, therefore, did not produce a perfect food. The fact that 2 
, ‘generations of rats were reared on this ration, shows that the soy bean must 
I contain an abundance of :\Iac Colutms's “ fat-soluble A ” which, on the 
; contrary, is only present in small quantities in certain cereal seeds. 

; This was also confirmed b>^ the difference in the de\ elopinent.of several 
I rats fed upon a diet of ]mrifitd food substances (freed from fat -soluble A) 

I and tlie growi:h of four animals of the same litter which were fed a ration 
: of 50 per cent, soy bean without any addition of fat. In this connection, 
it is interesting to note that Mac Colluni found that the exttacted oil of 
.'^oy bean was quite free from “ fat-soluble A 

Young animals produced and suckled by niotliers having a liberal 
supiiy of “ fat-soluble A ” were able to withstand a shortage of this ma- 
terial during their most ra])idly-gro\ving period much better than those ani- 
mals whose niotliers received considerably less. A plausible explanation 
for this ino.rked difference in the behaviour of the 2 groups seems to be, that 
^ a diet suitable for the maintenance of adult animals, and for reproduction, 

: does not contain a sufficient amount of fat-soIublc A to insure the growth of 
young animals. The writers conclude from these 2 facts : l) animals can 
accumulate a reserve of fat-soluble A * 2) young animals require a greater 
amount of this substance than adult ones. 

In all the experiments, the value of the jirotein of the soy bean has been 
demonstrated, and it apiK-ars to be quite equal to that of the casein of milk. 
These findings are somewhat surprising in view^ of the fact that the protein 
of other legumes (jicas and white beans) has been found insufficient. 

A diet lacking water-soluble B " retards growth and produces abnor- 
nial ]ihysiological conditions such as beri beri and pohaieuritis. 

In the dietary irsed in these experiments by the writers the soy bean 
was the only possilfie source of “ w ater soluble R Since none of the rats 
in this investigation presented any of these sviuptoms, it is logical to oon- 
chide that soy beam* are rich in this water-soluble substance. 
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All economic consideration of the soy bean leads us to conclinle that 
it is one of the most valuable of leguminous seeds for liuman consumption, 
for it contains a high jK^rcentage (36.5 per cent.) of physiologically good pm - 1 
tein a considerable amount of energy-yielding niatenaUm the form of hi 
(17 s per cent.) and carbohydrate (12 per cent. dige.stible) , and a larjjt 
amoun^t of " water soluble A ” and " water-soluble I! , which substance 
promote grcwth. 

Recent Investigations and Observations Made at the Imperial Institute ((Lon> 
don) (I). - th.- VoL XV. No, t . pp- : 107 1 1 

London , J a mu it v- March , 1 7 ' 

Thu PRODrcTiON or wuEAI' and othick cereai..s in PIgypt. - Mm,- 
than Vs of tfio total area cultiv.ated in Ilgypt {in round numbers 5 ,150 on. 
jeddans. or Kgyptian acres = 5 ,553 .’.00 Knglish acres), is capable of giowng 
wheat, but so long as cotton remains as remunerative a crop as it is at pr,- 
sent, there is very little chance of an increase in the area at present assignc: 
to wheat. 

Indeed with the abnormally high prices whiL'h now rule lor cotton, r. 
is probable that the area occupied b}^ that crop wall exceed the ])ercent;».c: 
of 32. 5i which has been the proixntion of the cu]ti^'ated land occupied h) 
it during the last few years. The restriction of tlie cotton areas during loi; 
and 1916 allowed a slight increase in the area sown in w heat and a fe\v otlu: 
cereal crops, but the increase must be looked uijon as abnormal, and th 
extent usually given to that crop may be considered to be J joo ooo fee 
dans (1349 400 acres) Taking the cultivated laud roughly at 5 350 o" 
feddans (5 553 300 acres), this represents 24.3 per cent of the wdiole. 

The most important cereals grown in Kgypt in addition to" wheat uv 
maize, rice and millet (barley occupies 7-S per cent, of the cultivated auu 
but it is almost entirely used for cattle food). As is shown by Table I. tl;. 
count rv is unable to grow^ sufficient cereals for its own consnmplx: 
(including the amount retjuired for seed) in normal >xxirs. No new^ lanv- 
are likely to become available for wdieat planting in the near future, hr: 
much remains to be done in improving the wheat strains, the metln''. 
of marketing, and the system of cultivation. 


Table I. - Pyoduction und Consiimplion {in }iu'{yic tons) of W/icnf, Mm:. 
Rice and Millet in Rgypt Durins^ the Period i()io-i()i5. 



igro-iyll j 

1911-1012 1 

1912*1913 j i 9 * 3 -' 9 M 1 


Profluction . . 

2 944 509 

2 SSL 900 

i 

2 929 513 j 2 891 115 

3 (.(,(. S 

Consumption . 

3 128 50 1 

3 cgL 220 

3 231 <>48 j 3 030 372 

5 ''3^? 5 

Differmu • 

- - 183971 

— 209320 

— 302 435 j--- 159 547 

4- 27 1: 

(i) vSee iilsc 

B . 1 91 5) No. 

3 ; A‘. 11)1/, No 

.118. (Ed.) 
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KXPERIMEN'TAI. AND ANALYTICAL WORK 


Wheat is grown in Egypt entirely as a winU r crop. Owing to the wlieat 
harvest taking place in April-May, it cannot ud\'antagcously b# followed 
by cotton, therefore the wheat land is left fallow until July- August, when 
maize may be j^anted, or until October or Xoveniber, and then bersim 
(Trijolium alexandrinum) is sown, 

Elax-Growixg IX Egypt. - In Bulletin Xo. 12, Technical and Scienliiic 
Service, Ministry of Agriculture, Egypt, an account is given of an ex-(xrri- 
inent in flax -growing which has been conducted at the Government Farm 
at Guemmeiza with the object of determining the amount of seed which 
yields the best results with reference to both seed and fibre. The best 
fibre and the largest yield were obtained from the most tliickly sowar plots 
but the amount of seed secured was smaller than in the less thickly sown 
plots. On some of the plot.s, the stalks were gathered before the seed had 
K^en completely formed, so as to obtain the best possible fibre, whilst sacri- 
ficing the seed -crop. Other ]dots were Jiarr ested at a later date, in order 
to obtain both fibre and seed, and a third series were left still longer with 
the object of obtaining a good crop of seed. The seed obtained from 
the 2°^ and‘3''‘^ series oi plots was found to contain ajgiroximateh- the same 
percentage of oil :this is in harmony with the results obtained in England b\- 
Eyre and Fisher [Builciin of the Imperial Insiiinie, 1916, Vol, XIV, p. 115}. 
The supposition that good flax can only be obtained by harvesting the crop 
before the seed is ri])c. wais not sujgwrted by the results of this trial ; the 
best return for tlie fibre cro]i ])er fed dan was secured in the latest harvest. 

A sample of flax straw jiroduced in the course of these experiments was 
sent for examination to the Imperial Institute in iqi;. It consisted of 
retted flax stems from 26 to 30 in. in length and from Vie to Vg iu diameter ; 
it yielded about 25 ]-vt cent, of soft, fairly lustrous fibre usually about 
24 ill. long ; the strength was irregular. The extracted fibre was valued at 
£ 200 per ton in I/mdon in January 1917 ; in normal times it would be worth 
about £ 60 per ton. 

Cori'ON Cui.TivATiox IX Australia (i). — The climatic conditions 
of large areas in the wanner part s of Australia are well adapted for the growth 
of cotton. At the ]>reseiit time, however, it is culti\'ated to only a small 
extent in Queensland and the Xortliern territoi}-. The chief ditiiculty 
is the high cost of ])icking. as far, no satisfactoiv' cotton-picking inacliiiie 
has been found. It is thought that the labour difficulty might lx* overcome 
h> .growing the crop iu small areas only, which could be picked by the 
family of the cuUix ator. Tlic Fritisli Cotton Growing Association and the 
Government encourage the industry by ditlerent means, by : making a 
grant, jnovidiug seed for ex^Kuiment and guaranteeing a minimum jirice, etc. 
Samples of cotton grown in Queensland, Western Australia and Xew' South 

V ales have been received at the Imperial Institute iu recent years. Tlieir 
quality varied from mediocre to good ; the samples from Xew iSouth 

V ales were on the whole the most juoniising. 


(i) See B . 1911, No. ^578. { FA .) 
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Fibres prom Variotts Sources. - Description of a number of fibres 
cxamined^n recent years at the Imix^rial Institute. Table II gives the com- 
position and the value of these fibres. ^ 

Table II. — Composilion and Value of Fibres from various Sources. 
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Cellulose 

per metric ton 

/IiTecws cannatimts . 

Iv^ypt 

11. 1 

2.7 

4-1 

7 f> 

4.6 

2.U 

76,8 

£• 30 

H. C 4 mnabi,nus . . . 

Rhodesia 

■)-\ 

1-3 

17-3 

18.3 

4-9 

2.0 

71.2 

t IT 

H. cannabiHiis , . . 

NyasaUoid 

10.8 

3-2 

17.9 

21.7 

3.0 

3-6 

71.6 

I 37 

Sitla rhwnfnlalia. . . 

1 .Swaziland 

11.6 

2-3 

^32 

19.6 

5-9 

4-6 

70.5 

£ 17 — t iS 

Agava sisuhfia . . , | 

Rhodesia 

; 7 a 

0.6 

T3 1 

11.7 

i.i 

1-3 

80.3 

2^ 65 

Furcraca gigantea . . j 

1 Rhodesia 

10. 1 

J.6 

14.8 

17.8 

1 4-4 

— 

72.0 

=4 - £ 35 

F. gigctnteA j 

S. Africa 

9.9 

1.3 

13.8 

16.3 

J.3 

— 

72.7 

£ 20 — £ 2t 

Asdepias fruticosa [ 
(Gbte of stems) . . 

S. .-Africa 

8.0 

! C5 

I3-I 

lfi.2 

1 

— 

82.0 

£ 32 — £ 38 

A. frutkoia (flos-s), . j 

S. .Africa 

— 

— 

— 
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— 

£ 25 — £ 30 

Kapok 

Sad.aii i 


- 
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; To-olan.l 

— 

— 
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1 — 

... 


Nettle Gbrc (freed 
from yiitti) . . . , i 

Ben gal 

- 

- 



- 



£ 20 - £ 30 


1) The water contained 0.75 “0 of alkali exnrC 5 S:d as sodium carlK)intc. 


A sample of the seed hairs of Ipowoea albivcyiia were also examined, 
barge quanlitites of this material can be collected in Xatal and Zululatid, 
where it is known as Kafiir, or Xatal, cotton. It is, however, not a very 
promising material, for the fibres are weak, and therefore difficult to spin 
or card. It is much less resilient than kayiok, and therefore not so useful 
for stuffing upholstery. Tht-se seed-hairs might 1 a? used in the production 
of nitro-celliilose, but they contain much less celliiloso than cotton (77.3 a'^ 
against 95 to 96.5 per cent.). The raw fibre w'ould not be sufficiently ab- 
sorbent for use in surgical swabs, though it is more absorbent than uutrcateil 
cotton. 

New^ Paper-making materials. — The following substances w^ert 
recently investigated at the Imperial Institute as sources of pul]) for paper- 
making cladodes of Ecdeiocolea monosiachya (fam. Restiaceae) from 
Western Australia ; the wood of NcoboKfonia macrocalyx {Fuphorbiaceat) 
from the East Africa Protectorate : the bark of Brachyslegia Riindii {Eegu- 
^ minosae) from Rhodesia. The analyses of the substances are std forth in 
Table III. The first is of about the same value as Algerian es])arto grass, 
the yield of pulp from the air -dry material being 44 per cent. ; the second has 
good qualities and supplies from 46 to 50 per cent, according to treatment; 
the third yields from 32 to 35 cent, of good pulp. It seems likely 

f5] 
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that fibre of value for textile or cordage purposes could be prepared 
from Brachyde^ia Randii bark. 


TabliT^III. ~ Analyses of Paper -making materials. 


M(ji«turc 

.Ash 
in dry 
material 

Cellulose 
in dry 

matcrinl 

1 

Resin j 

! 

Eeii^th 

of ultimate fibres 

lO.I 0 /^ 

10 , J 

1 1 .8 

3.01 % 
i/J 

3 4 

49-5% 

6r.o 

43'» 

— 1 2 . 00 — 540 mm 
35 %^ 1,02 — 127 

— ; 1.27*— 2-54 


Ecd^^iocolt^a «k) mstachy ;i . 
Xtoboulonia m.'^crocairx 
Brachystig^a Randii . , 


Some xeav oil Seeds from American Palms. — The oil seeds dealt 
with are : — the kernel of babassu and bassoba [Aftalea sp. , possibly /I. jnni- 
fcra)', tncan, or tuciini, or large Panama nuts [Aslrocarynni s]j.) ; Paraguay 
kernels {Acrocomia sp.), which only differ from A . sclerocarpa in their smaher 
size. They contain respectively 4.2 - 6.5 - 6.0 ])cr cent, of moisture, and 
yield 70.2 - 52.0 - 69.4 per cent, of fat in proportion to the dry matter. 

The chemical characters of the oils and the composition of the palm 
kernel meal arc given in Tables IV and These kernels seem to be a val- 
uable addition to the oil seeds new utilised as source? of fat in the edible fat 
industry. The cakes made from them have a feeding r'ahie about equal 
to that of coco-mit cake. 


Table IV. — Chemical Characters of the Oils from American Palms. 
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aihnssu ktTix'lf 1 

Tmurn keriieis 

Farnu'Uiv kernels 

ileltinq pniijt (in open tnlx). . . 

j 

2h ‘V ; 

3 ^- 5 '^. \ 


iotidifyiii^r point of f.itly neids . , 

23 V 

-7 ' 

:i "C. 

r C 

JiKcific cTMvitv at - ■ . 

15- C 1 

0.868 

0,867 

0.865 

tcid v.iluc 

.5.5 

-•9 i 

26.1 

hpoviification value 

249 1 

249 ! 

247 

bdine value % (Hnbl. i hours) . | 

154-* 

1 1 .6 

2S.5 

.'nsaponifiible nialtcr % 

O-S “0 i 

0.3 % 

0.3 % 

Toiatile adds, soluble 

5 .'S ! 

3 -^^ i 

0.5 

» )' insoluble 

TO. 2 

3-9 

10.2 


XuTS OF Ricinodendron Raiiiancii (Manketti nuts) from 
Vest Africa. — These nuts are the product of a euphorbiaceous tree 
[rowing in the South African veldt, and especially plentifully in the region 
>ctween Tsumeb and the Okawaiigo River. It forms vast forests near 
ha Omaramba River.. The kernels of the nuts are oily and arc eaten by 

[ 5 ] 
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Table V. - Composition of Residual Meals. 
\Calciilated to Contain 7 per cent, of fat). ,, 
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Tuc;di^ 
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Par.iminy 
kernel tneal 
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per cent 

per . eia 
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8.0 

S.4 

8.7 

Moisture ..... 


23.2 

TO.O 

31 0 

Crude proteins ■ - 





consisting of: 


22 0 

I O.o 

31 ! 


True proteins ; 

1 2 

nil 

0.2 

Other uitTOgeiious substances s 

7,0 

7.0 

1 70 

Fat 


45,9 

62.0 

: 33-5 

Carbohydrates • - 


10.6 

9-3 

! *1-7 

Fibre. 


4.8 

2,2 

i 5.5 

Ash 


1:2.; 

1:7.9 

; I 1 .6 

Nutrient ratio ■ • 


I 2L.4 

: IOS.4 

1 13^-0 

Food units . . • ■ 

i 





the natives The average weight of the fruit {drux)e) is: entire fruit 7.6 gm., 
tlie mit =^.0 gin. and the kernel 0.7 gin. The kernels contained 4.1 ^ent 
of moist^ure^ and yielded 57-^ yellow liquid oil, 

equivalent to a yield of 59.6 per cent, from the dry kernels, Ihis oil Ima 
the following ebaraeters : speeifte gravity at 55° C., 0.92S; acid value, i.o; 
saponification value. 191.5 1 iodine value 133-6 per oent (it is therefoa: 
a semi-drving oil). It appears that this (ul can be used for food. It 1.-. 
however, very difficult to extract the kernels, owing to the softness of tlk 
latter, and the extreme hardness of the sliells. _ ■ 

The pulpy mcsocarp should liave a moderate nutrient value, but tria.' 
would be necessary before it could be definitely recommended as a oattk 
feed. Its percentage composition is as follows ; moisture 16.6 ; ciudc pr'V 
tein, 7.9. (of which 6.5 is true protein and i .4 other nitrogenous substances' 
fat, 1.62; carboh3'drates, etc. (by ditlcrenec), 65,4: cellulose, 3.0; ash, 5.5 
nutrient ratio i : S.5 ; food units, 89. 

The Production of Sandalwood oil in Mysore, British India. - 
The source of true sandalwood oil is the licartwood of the tiuiik^ aii 
larger roots of Santalum album Ivinn., a small evergreen tree uati\ v of bout. 
India, more particularly of Coorg and Mysore. It is estimated that about ' ^ 
of the worlds’ supply of sandalwood is derived from Mys^)re, in which Stab 
it is a Government monopoly, the extraction and eX]fioitatiou of the woO'. 
being entrusted to the Forest Department. Before the war, alxiut 52 ]h- 
cent, of the sandalwood oil exported from India was sent to Germany i'' 
distillation ; about 18 per cent, to the United States, and from lo to 20 
cent, to the United Kingdom. The value of the total export of sandal woo-..; 
Jronf India in 1913-1914 was £ 128 626, In the two years that preceded thej 
outbreak of war, the price of sandalwood oil in ^lysore had doubled, tb; 
Government having restricted the amount offered for sale to about 2 501 
tons, the estimated amount of the worlds' annual consumi)tion. This re^ 
striction of output was to some extent justified in view of the ravages ol*' 
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disease called the '' spike ”, which in recent years has caused the destruc- 
tion of a large number of trees. The spike disease first apjx^ared in 1900 ; 
the method adopted for its control consists in uprooting affected trees and 
is said to have checked its spread. 

On the outIJitak of war, the Government started the distillation of 
sandalwood oil in I\Iysore for export to Europe. The first factory was 
erected near the Institute of Science, at Bangalore; ft is now produc- 
ing 5000 lb. a month, A second factory is now being erected in 
Mysore ; it will ultimately have an output of about 20 000 lb. of oil 
per month, which will probably be sufficient to supply the whole of the Eu- 
ropean demand for this product. There is considerable demand for san- 
dalwood in Eastern countries, where it is employed for perfumery and 
ceremonial uses, and also for carving. 

Owing to the high price of true sandalwood oil, several substitutes have 
been placed on the market ; of these the chief is the oil obtained frtm Amy r is 
balsamifera, a Rutaceous plant native of Venezuela, and known commonly 
as West Indian sandalwocjd. The so-called saiula]wc<ffi exported from Aus- 
tralia is mainly derived from Fusamis sficatus ; in addition there is a small 
export of the South Australian sandalwood, F. aciminaius, or " quandong ”, 
which goes ])rincipally to China and India. 

SanUilum album is grown in Celebes (Dutch East Indies) ; it is said 
to be grown in Java, and has also been successfully cultivated in l\Iau- 
ritius. The tree is semi-parasitic ; in India some 144 different trees 
have been recorded as serving as hosts, of which 26 are leguminous spe- 
cies. As S. album is of slow growth, it requires to stand from 20 to 40 years 
in order to develop the maximum amount of fragrant wood, therefore it 
is necessary to select as ho.sts, species of trees that }ia\ e a life of at least 40 
years. Probably trees of the leguminous family would be most suitable 
for the purpose, such trees as Pongamia glabra Vent., and Alhizzia Lehhek 
Beiith. commonly serving as hosts in India. In the matter of soil, Santalum 
alba does not appear to be very exacting, but the highest yields of oil have 
been obtained from wood grow^n on j>oor rocky soils. 

South African Gum. — A sample of typical South African gum (prob- 
ably derived from the ” wffiite thorn ” had the following 

composition: moisture, 14.5 per cent.; Ash, 2.9 percent.; matter insoluble 
in water, 2.0 per cent. ; Acid number, 3.9 ; relative viscosity of a 10 per cent, 
solution at 22® C,, 8.0. This sample ye hied a mucilage [xissessing good 
liidhesive propertievS. 

I Burmese Black \Arxish or Lacquer. — This is a natural varnish 
bbtained by making incisions in the bark of the ” black varnish tree ” 
{Melawrrhoea usitat-a), one of the Anacardiaceae, wffiich occurs in various 
parts of Burma, in Manipur and Siam. In 1914-1915, the dilTerent Forest 
Circles of Burma produced 3 390 cwts, of which the value was £ i 13S. A 
sample examined at the Imperial Institute contained : moisture, 5.^ pe^ 
"ent. ; ash, 0.2 per cent ; matter insoluble in benzene, 2.6 per cent. It w*as 
found that the varnish required about 3 days to harden in an atmosphere 
^^aturated at a temperature of 30-35® C. The length of time that this 

[«] 
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varnish takes to dry is a obstacle to its employment. Further, it is very 
similar to Chinese and J apanese varnish ; the latter is derived from tthuz 
vernicijera. 

CmcoRY SUBSTITUTE FROM SOUTH AFRICA. — The inhabitants of cer> 
tain parts of South Africa, notably the Waterberg and^^utpansberg dis- 
tricts of the Transvaal, utilise the dried roots of the " witgatboon'' (Cap- 
Paris albitrunca) as a substitute for chicory. A firm of chicory manufact- 
urers in Ivondon who were commissioned by the Imperial Institute to 
examine this product, stated that it was a very good substitute for chicoIy^ 
In February 1917, the price of the root in South Africa was stated to be 205. 
per 100 lb. 

Tobacco from Northern Provinces, Nigeria. — Tobacco is grown for 
native use in almost every part of the Northern Provinces, Nigeria. The 
crop is carefully cultivated and manured, but the method of curing it is 
primitive and the product quite unfit for export. In 1915, experiments 
were inaugurated by the Agricultural department with the object of produc- 
ing a “ bright ” tobacco of the Virginian type. Trials were started at Mai- 
gana and Ilorin Experiment Stations. The extreme diymess of the air at 
the former Station made it difficult to handle the crop successfully, hut at 
Iloriu the results were distinctly promising. Four samples of tobacco pro- 
duced at Ilorin {3 American varieties, Boyd, Yellow Prior, and Sterling, 
and one indigenous variety, Native) were examined in 1916 at the Imperial 
Institute, and found to be of good quality. The excess of nitrogen and 
nicotine which they contained is no doubt due to the recent and abundant 
use of nitrogenous fertilisers. 

The results of chemical examination expressed on the material condi- 
tioned to contain 12 per cent, of moisture are shown in Table VI. 


Table VT. — A nalyses and Valuation of Tobacco Groicn at the Ilorin 
Experiment Station, Xi^cria. 
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CROPS AND CULTIVATION. 

6 - On the Origin of Terra Rossa ” (Red Soil) in Italy (i ). — (ioRTANi, m. , in Mondo 

soltcrtanco, Yea'flX, No. 6 , pp. 125-131 ; sioiimarised by TiSSi, E, in the BolUuirut del R. 

CoMtUifo Geolos^ico d'lialia, Vol. XLVI, Part 2-3, pp. 50-52. Rome, 1917. 

The discussion on the origin of “ terra rossa " is considered cronologi- 
cally in the above communication. Formerly considered as a product of 
muddy eruptions, terra rossa had ended by being considered as the insol- 
uble ferruginous clay residue from the dissolution of calcareous rocks due 
to atmospheric agencies. 

The difficulty of admitting that a small insoluble residue of calcareous 
rock should be remain in place wliile the waters dissolve and transport the 
tens and hundreds of feet of thickness of the same rock, induced Vinassa 
and WalthEr to revive the question some years ago and to admit that 
^e formation of " terra rossa ” was largely due to the precipitation of the 
colloidal ferric hydrate derived from the iron compounds contained in the 
calcareous rock dissolved by surface water. 

In 191T, CiiELUSSi studied a large number of samples of terra rossa ” 
from the Carso of Trieste, the districts of Siena (Tuscany) and Aquila 
(Abruzzi), and northern Sicily. He found the samples to be composed of 
ferriferous or aluminiferous granules united with accessory minerals not 
identical, in quantity or quality, to the minerals present in the insoluble 
residues of the neighbouring calcareous formations. 

In 1912, Tucan, after having carefully studied and analysed many 
“ terre rosse " from the Croatian Carso, arrived at the unexpected conclusion 
that they are not essentially constituted by a ferriferous clay, as was 
previonsly thought, but by an aluminium hydrate (sporogelite predomi- 
nating), with which arc associated the ferric hydrate and other minerals 
present in the insoluble residue of the limestones. 

In 1913, the author, considering the studies previously mentioned, 
arrived at the conclusion that " terra rossa is the insoluble residue of 
limestones and dolomites, essentially constituted of hydrates of aluminium 
(sporogelite), nearly always combined with hydrates of iron and other mi- 
nerals, both authigenoiis and allothigeiious, and that the formation of 
this soil could, speaking generally, be explained b>^ \tn.\ss.\’s theory, 
moebfied in the sense that the ])recipitation of the colloidal aluminium 
hydrate is added or superposed to the precipitation of the colloidal 
ferric hydrate. 

TrcAX does not accept these theories, but considers “terra rossa “ 
(s|^K)rogelite and accessory minerals) as a primary formation already present 
in the limestone, and explains the presence of the insoluble residue by the 
sieve-like structure of the carsic rock being like a filter, owing to fractures 
and the slow action of atmospheric agencies. Change of the priAtith;'^ 


ti' S^i- B., i>ji5, pp. 1133-1135^. {kit). 
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deposit can, according to TvcaN; give rise to colloidal secondary formations 
of oxides of aluminium, iron and manganese. 

GaldiLri strongly contests these various theories, and recalls that 
limestone, as laboratory experiments have shown, dissolves completely in 
carbonic acid, in which also dissolves the alumino-ferntginous residue re- 
sulting from dissolving limestones in dilute acetic and hydrochloric acids, 
acids which do not exist in a free state in nature. 

WHiile studying the limestones and “ terre rosse of southern Italy, Gal- 
DiTvRi found that the residue left after dissolving limestones in acetic oi 
hydrochloric acid does not completely correspond to the residue from “ terra 
lossa He draws numeroivs deductions from this fact and proposes to 
replace previous theories "by a new one. 

According to Galdikri, " terra rossa ” is simply an aeolian deposit, and 
in support of such an interpretation he recalls : 

a) the unstratified nature of the deposits of terra rossa ” ; 

b] its predominance in semi -arid regions ; 

' c) its presence on tablelands covered with vegetation (which are 
the places most liable to the accumulation of aeolian deposits ; 

d) its mineralogical and morphological constitution. 

Further, the fact that “ terra rossa "" is usudly found on pure limestone 
has been exaggerated, so Galdieri thinks, on account of theoretical concep- 
tions ; in an3' case, he ex^dains it by the ]>crmanency of pure limestone 
and its great permoabiUty. Galiukri attributes the liigh iroii-eonter>t of 
" terra rossa " to the fact that it is retained in the state of a colloidal hy- 
drate because of the special ]diysico-chemical conditions of both it and the 
medium, He is of the opinion that the presence of aluminium hydrate 
is due to a true process of laterisation carried out under warmer climatic 
conditions thanlhe present ones. 

The author remarks that, to be able to judge the value of GALDiDRib 
theory, it wmdd be necessary to carry out long researches not only in thost 
regions studied by the latter, but also in other regions where the depo.sits 
of " terra rossa "" are on a larger scale. 

Speaking broadly, the writer observes that Galdikri's strong criti- 
cism of the fundamental idea generally admitted cannot be considered a? 
final, but in any case, no matter what the fate of his hy|>o thesis, it has cer- 
tainly been the means of stimulating more close and searching attention 
to the questions concerning the origin of terra rossa ’b 

7 - Adsorption by Soils. - ii.vhrts, t. p:., in p/jv.s. c/nv^.,xxr, f5f-f7r,r9*r;abstnui- 
e<i in /niona/ o/.Oie .Srtf;'r/v /Hf/fis.!*) -,', Vf)]. XXXVRXo. lo, p. los-. LonUo’' 

Oct. 15, 0 ) 1 ^ ^ 

Experiments were undertaken to determine rvbether the aciditv of those 
soils wMch redden litmus paper, but whichgivc a neutral .solution, is due to 
collmdal adsorption. S<ut was placed in contact with dilute solutions of h,v 
riuiTfchlonde for 24 hrs., rrith occasional shaking, and the barium in solution 
oetore and after the treatment determined. When the results were cal- 

culated according to the equation j'- aci (t), representing the adsorpti-n 
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isotherm, the values obtained for were constant' showing that the action 

was one of adsorption and not of double decomposition. Xo chlorine was 
adsorbed from the barium chloride. Solutions containing other metallic 
ions were also used, and it was found that the number of equivalents 
absorbed was the same for ions of the same valency and increased with the 
valency, except in the case of potassium, which was adsorbed by sr.il in 
very high quantity. The potassium absorbed could be recovered bv treat- 
ment with salt solutions, again in the order of the valency of the metal. 
When a soil was treated with a solution of two salts, the number of equi- 
valents of each metallic ion adsorbed was less than with each salt separately, 
but the total number was greater. 


8 -Studies on the Organic Matter of the Soil of the United States. — i. Gortner, r. 

A. (.Agricultural Experiment Station, Liiiversity of Minnesota), Some Data on Humus, 
Humus Carbon and Humus Nitrogen, in Soil Science, Vnl. II , No. 5, pp. 395-1^1, 16 fig.! 
bibliographical index of 31 publications -f II plates, New Rnmswick, 1916. — II. Idem] 
A Study of Carbon anti Nitrogen in Seventeen Successive Extracts , with Sfjme Obser\'alions 
on the Nature of the Black Pigment of the Soil. /&/d. , Vul. II. No. 6. pp. 539-54S i 
fig. , bibliograjihical index of 5 publications, 1916. — III. Idem, On the Production of Humus 


from Mmurcs. Ibid., Vol. Ill, No. i. pp. i-y, bibliographical index of B publications 
1917. —IV. (XiRT>rER,R. A. (Associate Bio chemist) and Su.\\v,\V. M. (Assistant in S-nils 
A,gricultural Exiicriment Station, rniversity of Minnesota) . Some Data on Humus — 
Phosphoric Acid. Ibid., Vol. Ill, No. 2, pp. 99-1 u, bibliographical index of 24 publica- 
tions. 1917. ~ V. Morrow, C.,A. (Professorof Chemistrv’, NebrasVmWcsk-yan University) 
andGORTXER, R., A. (.Associate Professor of Agricultural Bio-chemistry, University of 
Minnesota), .A Study of the Nitrogen Distribution in Different Soil Types. Ibid., Vol. Ill, 


No. 4, pp. 297- .BH, bibliographical index of ,so publications, 19:7. 

Since the time of biEBiG, the nature of the organic matter of the soil 
has interested chemists, and e^'ery ^aar sees extensive contributions to the 
voluminous literature upon this interesting subject. Dir, Gortner has 
chiefy turned his attention to the solution of the following problems : 


a) Is the* humus, the .ammonia, or alkaline hvdmxi'le extract nf soiD a typical 
product, formed in the soil by the action of bacteria, or can similar e\ tracts be obtained from 
unchmged vegetable material ? 

&) IXies the hutnus, “ the iiuxti(.Ne iv)irc” of Grandean. consist entirely of one or more 
black compounds, or diies it oont.ain in ad'lition a greater or less pr«>p rrtion of colourless sub- 
tanccs whose presence is masked by a black pigment ? 

c) Does a 4 per cent, sodium h^^i^oxide solution cxtr.rct the same substances and in the 
same proportion as a 4 per cent, ammonium hytlroxidc soluticni ? 

d) Is the soil nitrogen present in a form different from tlmt in which the nitrogen occurs 
iu plant materials, or does the nitrogen of the soil exhibit the same solubilities as vegetable 
nitrogen ? 


I. — Data respecting Humus, its Carbon and Xitrogen. — The 
writer selected air-clried samples of : $ mineral soils ; 3 peats ; i very acid 


X 

D) I'RKUNDi.iCH e(ju.ition ; — beitig the concentration of the avlsoibcd substance in the 

fn 

adsorbent, c the Cfpiilibrium c<iricentration of the solution ; a and « are two cocfiicients varia- 
ble with the tenipcratuTc and the nature of the substances employee'. ’Fd.). 
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“ muck soil ; 5 kinds of unaltered vegetable material and in these he 
estimated the : 

1) total carbon an.l total nitrogen. 

2) Carbon and'' humus ’’soluble in 4 per cent, ammonia before and after leaching the 
samples in i per cent, hydrochloric acid. 

3) Carbon and nitrogen soluble in 4 per cent, sodium hydroxide, both before and after 
leaching. 

4) Carbon and nitrogeu extracted by 4 Pt;r cent, sodium hydroxide from the re'iidue. 
remaining after the samples had been extracted with 4 P^r cent sodium hydroxide and then 
leached with hydrochloric acid, 

5) Carbon and nitrogen extracted by water from the residue of extract 4. 

6) Nitrogen soluble in l per cent hydrochloric acid. 

The various solutions were also submitted to colourimetric detennimUions. 

From the numerous anahTic data he obtained, the writer concluded 
that : 

1) The humus extract of mineral soils and peats is not a typical soil 
product, for very similar extracts can be obtained from unchanged vege- 
table materials. 

2) '' Humus ", the " matiere noire " of Grandeau, does not consist 
of one, or more, black compounds, but it also contains a large proportion 
of almost colourless substances, the presence of which is normally' masked 
by the black colour. In fact, the humus extract of Sphagnum ]^eat, of 
brown peat, or of unaltered vegetable material, has a red-brown colour 
which only appears black in concentrated solutions. 

3) A 4 per cent, solution of sodium hydroxide does not extract 
either the same substances, nor the same quantity of substances as does a 
4 per cent, solution of ammonium hydroxide. Thus, from a given soil, 
after leaching with i per cent, h^'drochloric acid, ammonium hydroxide 
will extract less carbon and at the same time more colojir than will a sodium 
hydroxide solution. 

4) In general, the forms of soil nitrogen appear to be quite similar 
to those forms occurring in unchanged vegetable materials (sweet feni 
leaves, oak leaves, oat and lucerne plants) except that they are less solubk 
in I per cent, hydrochloric acid and in 4 ])er cent, sodium hydroxide. 

5) All the mineral soils studied and one calcareous peat, contained 
a very dark soil -pigment which is absent from the unchanged vegetable ma- 
terials. This pigment appears to be the only substance which can, with 
certainty, be said to be a true soil product. It is suggested that perhaps it 
is of bacterial origin, but as it contains a relatively small pro]X)rtion of 
nitrogen, it would appear to have but little importanc, perse, in the prob- 
lem of soil fertility. 

6) Inasmuch as the " humus " extract of soils is undoubtedly a 
mixture of organic compounds, many of which are colourless, and in all 
probability are extracted from unchanged plant or animal materials, and 
inasmuch as the soil pigment present in this solution probably rarely exceeds 
40 per cent, of the “ humus ", a determination of the " humus " as ordinarily 
carried out, appears to be wholly without scientific justification. It 
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pears to be far preferable to determine the humus from the total organic 
:arbon. 

II. — A Study ok Carbon and Nitrogen in 17 Successive Soil 
Extracts. Observations on the Nature of the Black Pigment of 
the Soil, — Wifh a view to isolating this pigment, the writer proceeded 
as follows : 

a sample of silt loam was Ic ached with i ]X;r cent, hydrochloric acid and then extracted 
) consecutive times with fresh portions <if a per cent, sodium hydroxide solution. A sample 
tl the residual soil was removed in order to determine the carlxjii, nitrogen and humus pres- 
mt. The remainder was further extracted for ^ consecutive times with a 75 per cent, solution 
jf sodium sulphate (to act on the flocculation of the clay), then twice consecutively with 
he same solution to which was added 15 per cent, sodium hydroxide solutitm. Part of the 
esidue was used for the determi nation of the carbon and nitrogen ; the remainder was again 
cached with hy'Irochloric acid , and then e.xti acted with r per cent sodium hydroxide solution. 
The extract obtained was divided into 3 portions: tme for the deternunation of the carbon 
ifter the flocculation of the clay by potassium sulphate, the other for the deterriiinrition of the 
iimnus after the flocculation of the clay by amiiamium c.arlxonate. The final residue was dried 
indusedf(u the humus determination. The black pigment was separated by precipitation 
,vith sulphuric acid from the extracts obtained with sodium sulphate. 

The writer arrived at the following conclusions : 

1) The black soil pigment does not dissolve in 4 per cent, sodium 
hvdroxide ; this agrees with the writer’s earlier observation. 

2) This pigment is soluble in very dilute sodium hydroxide solutions, 
but is at once ])recipitated if the amount of the sodium hydroxide is 
increased to 4 per cent. 

3) This pigment is also precipitated by salts of the hea\y metals, 
[t forms a water-soluble compound with ammonia when an ammoniacal 
solution is eva|X)rited to dryness. It is not dialysable. 

4) Two attempts were made to prepare the soil pigment in a pure 
Eorm.but the resulting products contained such a high content of ash (37.47 
and 51.17) that the ultimate analysis was unreliable. The pigment with 
the least ash content gave; Carbon, 61.3 per cent.; Oxygen, 31.6 per 
^eut.; Nitrogen 2.8 per cent.; all calculated to an ash-free basis.. 

5) The first 6 extractions with sodium hydroxide removed relatively 
more nitrogen than carbon from the soil, but the remaining 3 sodium 
hydroxide extractions, as well as the 6 pigment solutions, contained rela- 
tively more carbon than nitrogen. The final soil residue had a ratio of 
carbon : nitrogen very much higher than that of the original soil. 

III. — The Production of Humus from M.\nures. - In order to 
study this question, the writer carried out the following experiment : 

Eourcartheniwitrc jars, each provirkal wiih a hole in the base for drainage, u ere filled with 
a mixture of sub-soil and organic materials as follows : 

500 gm of moist sub-soil -r 5«.x)g:u. of a mixture t>f silk waste and quartz, con- 
tainiug 4,i<> jxT Cent, nitrogen, indicating that about 1 40 gin. of ])rotein had been added. 

Jar 2 - 7 anogm.of moi.>^t substail -j- .160 gm.of a mixture of cleaned wool Stu 

quartz flour, containing U53 percent, uf nilrogcii. 

Jar : ■ — 7 300 giu. of moist subsoil -j- 50 gni, of powdered calcium carbonate -)- 300 gtu, 
high grade “ paten! ” llriur. 
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4: — 7 500 gm. of moist subsoil t 300 gm. nlfalfu meal. 

A sample was taken of each of these mixtures which was dried in the air, bottled, and sel 
aside for analysis. The remaining soil was placed in the earthenware jars and moistened tvitli 
water containing approximately 50 cc. of an almost clear suspension of soil bacteria. All of the 
jars were then planted with barley, but as poor growth was obtained inline of them, the vege- 
tation test was soon discontinued, the b:irley>' stalks cut off, and the jars of soil allowed to 
remain in the greenhouse imdcr fallow conditions, care being taken to keep the air moist. 

At the end of one vear, samples were taken from each jar representing depths of 0-3 in* 
chesand ,\ to 6 inches ; these samples were dried at 65” C. , ground to pass a 1 mm. sieve and bot- 
tled for analysis, The remainder of the soil was left in the jar for further action by bacteria 
and fungi . 

During the comse (d the experiment , some changes were observed in jars r and 2. A fort- 
night after tile experiments were started, there appeared in the soil of jar i , black streaks about 
to 3 mm. below the snriace. In jar c, there was a layer of blacks- 1113 to 4 mm. thick, an<} 
atxmt 5 mm. below the surface. Below these streaks or layers , the soil was again of its origin.^ 
colour. On the other hand, no notewmthy changes in ci^l oral ion w-ere to be observed in jars 
3 and 4j even after the experiment had been started for one year, thoughaf ter this period, purple 
spots appeared throughout the soil of jar i and a mould odour, as well as mould mycclia 
were easily ob.seTved. The soil of jar : was similar to tlmt of jar 1 except thrit the spots wer<; 
black. The soil from jars 3 and ^ had a inov ldy <Miiv.vr, but no black or purple coloration. vi 
that the presence of mould mycclia cannot be defuiitely taken as the causation of the black 
or purple colours. 


The determiIlati()n^i of the organic carbon, nitrogen and hinniis madc 
at the begintiitig and end of the experiment gave the following result- : 

1) In all the jars there was observed a decided loss of organic carbon, 
ranging from 18,4 to 55 cent, of the carbon originalU’^ present. 

2) There was likewise a loss of nitrogen, but this loss was not propor- 
tional to the loss of organic carbon, ranging from 5.0 to 26.5 per cent, of 
the nitrogen originally present. 

3) There was a loss of hninus soluble in 4 P^t cent, ammonia, and thl- 
loss was proportional to the loss of nitrogen. Whether, however, there is a 
causal relationship here can only be determined by more extended work, 

4) As regards the humus extract by 4 per cent, ammonium from the 
nnleached soil, no significant change was apparent in 3 of the jars, but va 
the 4th, there was a loss of 60 per cent. 

5) These experiments furnish no evidence that an increase of s<->ii 
" humus ” is brought about by specific humification. On the contrary, all the 
evidence is directly opposed to such a conclusion, and it appears allogethci 
probable that the maximum amount of ammonia soluble material j* 
present in the soil inimecUately after a green manuring crop has beta 
ploughed under, and before the ” humifying bacteria or fungi be-i-* 
their work, 

IV. — Some data ox Humus Phosphoric Acid. — The writers dt- 
termmed the phosphoric acid extracted from soils, peats and michangtil 
\ .‘g^uble materials ; a) by means of i per cmt. hydrochloric acid; b) 

ammonia after leaching Math tlie above acid ; c) bv ammonb: 
without leaching with hydrochloric acid. 

The different extracts were evaporated to dryness and the burnt residue 
uas used for analysis. The following conclusions have 
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1) Of the 8 mineral soils investigated, 7 ^delded more phosphoric acid 
,vhen extracted with 4 per cent, ammonia than when i per cent, hyclro- 
:hloric acid was used ; only in i soil did hydrochloric extract appreciably 
more phosphoric -shcid than did the ammonia. 

2) There appears to be no relation between the amount of phosphf)ric 
tcid (Pj O5) extracted by ammonia from the soil unleached with hydro- 
diloric acid (HCl.) and that <,‘xtracted after leaching. 

3} The amounts of humus -phosphoric acid present in the 8 soils 
dudied, when compared with tlie known fertility of these soil types, 
:lo not support the theory that a high humus-phosphoric acid content 
s a necessary factor in soil fertility. 

4) Probably the greater part of the phosphoric acid present in humus 
rdi is inorganic in nature, bang derived from the colloidal clay and frrmi 
;iie phosphoric acid (Pj Og) adsorbed by the colloids present in the ammo 
lia solution. No method of analysis has yet been proposed which will 
listinguish between such adsorbed phosphoric acid and organic phosphoric 
icid. 

5) There is no relationship det(rctable bidwecn the total nitrogen 
content of the soil and the phosphoric acid (p2 0g) extracted by the differ- 
:\\t treatments. 

6) The ai non lit of “ humus ash (even when the extractions have 
carried out under identical working conditions) is extremely variable, 

rom 6.7 to 32.6 per cent. Such a wide divergence can only be accounted 
i>r by the pres .mce of considerable amounts of clay, or adsorbed mineral 
u aterials. 

7) The “ humification ” of veg triable materials in contact with a 
iiineral soil for an entire year did not increase the humus-phosphoric acid 
>ver that contained in the original subsoil. 

8 ) What has b ecu said regarding the colloidal adsorption of phos- 
phoric acid (P2O5), applies with equal force to determinations of humus- 
potash, and it is most probable that orgaiiically-boniid potash does not 
accur ill the soil in appreciable amounts, but that this alkali is found 
.u ery where in a mineral condition and adsorbed. 

V. — Nitrogen Distribution in the Different soil Types. — In 
these investigations, the writers used the following substances : 

a) Fibrin hy irolva^ja in the presence of a!i iguiied niineral , in the presence of 

Uiinnoiis chloride. 

i) A cnlc.ireotis black peat . 

c) An acid sph n^num-ooverod peat, hydrolysed alone, in the presence of a mineral 
subsoil. and in the jirc^cnce of ptannous chloride. 

i) Seven samples of nvineral surface soil: i play l«>,ain — 3 silt loams — i prairie-cover- 
loess — I forest-covered loess. 
e) .\n acid “ muck *’ soil. 

/) H.vtracts of spha'^iuni-cnvered peat soluble in : i per cent. hydrochloric acid; 
rent, sodium hydroxide and not precipitated by hydrochloric acid; i per cent, sodium 
hydroxide but preciiritatcd by hydrochloric acid. 

For the separation by hydrolysis, and the detemiination of the 
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different forms of nitrogen the writers nsed the Van Slyke method (i) 
modif}nng it a little, in order to obtain the following categories : 

Total nitrogen. 

Ammonia nitrogen. 

Ilumin nitrogen (under the form of ‘‘ humiu '*) insoluble in soil. 

Humiu nitrogen, precipitated by calcium hydroxide. 

Total humin nitrogen, 

Basic nitrogen set free as ammonia by 50 per cent, potassium hydroxide . 

Basic iiitrogeii not set free by thi? treatment. 

Amino -nitrogen of bases. 

Non-amino -nitrogen of bases. 

Amino-nitrogen in filtrate from bases. 

Non-amino nitrogen on this filtrate. 

Total nitrogen regained. 

From the many results obtained, the writers conclndc as follows: 

1) The figures for the ammonia nitrogen in a protein analysis arc 
not appreciably changed when the hydrolysis is carried out in the presence 
of the protein material. 

2) The humin nitrogen is greatly increased^by hydrolysis in the 
presence of ignited mineral soil. The histidine fraction entirely' disappears. 

3) The analysis of a pure protein in the presence of an ignited mineral 
soil does not give reliable results for the different fractions. Therefore the 
figures.obtainedforthc nitrogen distribution in soils are of vaUie only when 
used for purposes of comparison. Such data should not be compared 
with analyses of pure proteins. 

4) Since practically all the mineral soils investigated give fnrfuro] 
on treatment whth an acid., it is very likely that a considerable amount 01 
the total humin nitrogen found is due to the presence of carbohydrates in 
the soil which give rise to furfurol during hydrolysis. This may combine 
with certain of the nitrogen compounds of the soil and cause an increase 
in the humin nitrogen, as well as adsorb or occlude nitrogenous compouiidr^ 
in the “ humin " formed from furfurol by polyiiierisatiom 

5) Special attention should be given to a new fraction of nitrogen 
discovered in these investigations. This is a fraction removed from a col- 
ourless solution by the addition of calcium hydroxide (3.26 to 9.21 per cent, 
of the total nitrogen). It must consist almost entirely of non-protein 
substances, since the organic substances in this precipitate are colourless 


U) VA’vf SI.VKE D. D. : I. Rine Metho.Je zur (uiantitativep Bestiimnuiig der aliphiitischni 
Amlno-gruppen ; einige Amvendungen dcrselben Lu der Cbemic der Protcinc,des Hams und 
dot Ivnzyme , in Berichie der Dcutachen Chcimschcji GcselUchait , VoL 43, pp. 3i;-o-3i8r, 1910. 

— Il.^he Analysis of Proteins by Determination of the Chemical Grf)ups Characteristic of 
4 ^. Amino-Acids, in /owrnai 0/ Biolo;^ic<il Chemistry, Vo], 10, pp. 15-55. njn. 

— III. The Quantitative DetermimUion of Aliphatic .\mino Groups, Vol. 12, pp. 

284, 1912. - IV. Improvements in the Method fo/ Analysis of Proteins by Determination vi 
the Chemical Groups Characteristic of the Different Amino-Acids, /Wrf,, Vol. 22, pp. 281-28^ 



PERMANENT IMPROVEMENTS : DRAINAGE AND IRRIGATION 


^nd adsorbed by, or combined with, the metallic hydroxides (of cMcium, 
hlnminium, iron). 

r 6) True hiiniin nitrogen (22.93 to 28.27 cent.) remains in the 
residual soil after* Jiydrolysis, in company with non-humin nitrogenous 
compound.s. 

7) The strength and volume of the hj'dro chloric acid used in hydro- , 
lysis has little effect on the nitrogen distribution of the hydrolysate, provid- 
ed acid as strong as constant -boiling acid is used, in the proportion of 
at least 2 parts of acid for l of soil. In this maimer, the writers extracted 
on an average 72.19 per cent, of the total nitrogen, v^ith a minimum of 66.63 
per cent, and a maximum of 77.65 per cent. The average of the results 
obtained by other investigators in the case of 37 very different soils, appears 
to be 75.19 per cent of the total nitrogen. 

8 ) On .comparing different soils, it is seen that organic nitrogen dis- 
solves during hydrolysis to almost the same extent, regardless of the origin 
and nature of the soil, 

9) On comparing the different extracts from sphagnum-covered 
peat, very interesting results were obtained. The portion soluble in sodium 
hvdroxidc and not precipitated by liydrnchloric acid, gave a nitrogen dLs- 
tribiition approximating ver}' closely that of a normal plant protein. On 
the other hand the nitrogen dissolving in the preliminary h}‘drcchloric 
acid leaching showed a nitrogen distribution which is certainly n(5t due 
exclusively to protein materials, e. g. an ammonia nitrogen percentage of 
65.40 and amino-nitrogen in filtrate from bases, of 17,11 per cent. 

10) The most significant fact brought out by this study is, that the 
nitrogen distribution is very uniform in different soil t>4Jes. This is to 
be expected, seeing that the nitrogen distribution in soils ns an average 
distribution of all the plant and animal nitrogenous products that fitxl their 
way into the soil. 

? - Construction and Use of Farm Weirs for Measuring Small Streams of Irrigation 
Water, -in U. S. A. — UmicU nt A^ncHltutw F.^ymerV UnV.Uin S^i, 

PP-7 5 ‘*'4-. / table?, biV;Unj;nipUical in lrx t>f -n piibl'u .Uions. Wa-hiiieton, Jiuie, 1017. 

Irrigation is becoming more and more extensive in the arid west of 
he United States. In order to measure the water supplied by iirigatioii 
:onccrns, the author describes the construction of weirs for measuring com- 
paratively small streams of fio\s-ing water. 

The weirs described are ; a) the rectangular ; h) the CirOLLETTi (tra- 
ezoidal) ; and c) tlic 90^ triangular-notch types. The latter form deserves 
p be more widely used than at present for measuring small quantities 
f water. 

The dimensions for constructing permanent or tcm^xirary weirs are 
iven, as well as discharge tables calculated for various heights of 
y the ordinary formulae. 

The bulletin closes with a list of 20 publications of the V. S. Depart- 
lent of Agriculture relating to irrigation. 
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10 - Electrocultural Experiments in Great Britain and France. — i, nLACKM\x, 

V, H. and J. (Imp-^rml College of Science and Technology), The Oveiiieiui 

.lilectrical Diseluirge and Crop Pro<fucUon, in 'ihe Joitnuil of the Hoard of A -ricuiturc, 
Vol. XXIV, No. I, pp. .(5-49. liys. 5. I,ondon, km 7. - - U. JORGh^asE^^ L.iti The Thclncii 
iJtrit’tt'.pp. 4,>iand 154, Ocdibcr, 1016; pp. ppp 5*>i , X'^^'A'inluT inflT; pp. j 1-24, Jnty, 
London. — in. Axgot A., Petit, H., S.vg.s’ier, IL, .M.\ngin, L. and SCHRiBaux, in 
Combtes ren-dus des beances dc TAcddetn’t' d' A ^riculture dc }'ninci\ Vol. Ill, \'o. 37^ pp_ 
1051-1062. Paris, 1017. 

I. — The account of exjjerimeuts carried out in 1916 at Liucluden 
Mains Farm, Dumfries, and continuing tJiose of previous years (i). Tho 
object was to study the effect of the overhead electric discharge upon crop 
production, the experimental croj> being oats. 

Description and TreaUnent of Selected Area. — A large field of 9 acres, 
w’^hich had in the past given uniform crops, was selected ; the soil was a 
sandy loam. It had been pastured w'ithout manure for th« 3 previous 
years. One acre was chosen as the electrified area ; the sides of the rect- 
angular plot measured 88 by 55 yds. Two half- acre control plots were chosen 
at such a distance from the electrified plot as to receive practically no di'- 
charge. The difficulty of confining tlie discharge to the special area to 
be electrified was much reduced by keeping the wires low (2). The dis- 
tance of the control plots, together with the low ])osition of the discharge 
wares, made the use of the carth.cd screen of wire netting previously used 
to prevent the spread of the discharge to the control areas, unne- 
cessarv. 

overhead discharge was applied by means of a series of 21 wires 
running parallel to the sides of the rectangular sjiecial area. The wirc^ 
were about 4 ^2 apart and supported at their ends at about 7 ft. abow- 
the ground (at the end of the ex])eriment, the wires had sagged dowiv 
Tvards to a height of only 6 ft,). One end of the wires was connected to 
soil and the other to the secondary circuit of an induction coil, producin.i: 
a ix>tential of alxmt 00 000 volts on the wires. Two ball interriprters, placed 
in the circuit, gave sparks some 6 inches long. A series of Do DOE valAas 
were introduced to re\Trse the current (3) . The primary circuit of the induc- 
tion coil received, through a rotary mercury interruptor, a 3-ampere ciirrcin 
at 50 volts, as in ])ieceding years, but the intensity of the discharges \va: 
much greater, the wires being so much closer together (13 % ft. against 


(1) See The Journal oi the Board of . 4 i;rUi‘iili!re, .Vpril, 1910, p. 16 ' Jamiary, 1912, p. t’:: 

October, 1913, p, 5S2 ; Junuary, 1915, p. 9 M I and October, 19] 0 , \). 671 note). — 

For au accomit of the 1915 Expcrinients at Liucluden, see R., i ji6, No. 1260. {Td.) 

(2) JbEGENSEx and 1 ‘rie.stly have shown [Journal of A ^iricultural Science, VoJ. VI, Pari 3 
J^j< 37 ’ 5 D. toil) that when the wires are lixed at a considerable UciKhl above the ground ti'-- 
wiud may carry the discharge over a wide area, (AiUhors' note). — This article was summariici 
in /?.,I9I3,No. 17, under the title: The Distribution of the Overhead Eta-trical DhehafS 
Employed in Recent A '^ricuUural Experiments. [Ed.) 

.OAf^ E’ J I. _ . /r ... - 
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ft. in 1915 19 ft. in 1914), as well as nearer the soil (7 ft. against 10 

1915 and 14 in 1914) (i). 

Effect of the Discharge on the Crop. — The oats were sown on March 
f and appeared al^ve ground on April 13, the discharge being start(‘d 
I April 14. By May 16, there was a marked difference between the elec- 
ified and the control areas ; the plants which had received the discharge 
ere taller and of a deeper green colour than the others. 

Measurements were taken at intervals of the average height of the 
ants of the three areas ; the results are given in the following table : 


Plots 1 

18U1. June 1 

25th. Jmie 

1 .-ird. July 

I';]eetrllie<l ^ . . . | 

In i 1 1 

24 in 

32 in 

Control I, 

I.} ' 

ro »> 

2 1 ■> 

Control II 

1 2 >' 

iS » 

20 

L , - — --- ■ - - - - 





Measurements were discontinued after July 3, it not being possible to 
t among the plants without damaging them The effect of the dis- 
arge was clearly visible for .some distance round the electrified area, 
r the height of the crop round the area was al>ove the average, gradually 
minishing with increasing distance. 

The electrified crop was markedly taller tliaii the re.st of the field, 
is well shown in 2 photographs, taken on August 8. 

Tlic discharge was continued until August 17, being used only in the 
LAdime and discontinued during rain. It was applied for 848 hours al- 
gether during the season, 

Heavy rain storms set in during the latter part of August, causing con- 
lerablc laying of the heavy electrified cio]> and delay in cutting. Tliis 
J to failure to garner the whole ciop, owing mainly to loss of grain before 
Livesting. The crop was cut on August 28 and 29, carted on .September 
and threslied on September 12. Tlie yields in grain and straw' are 
veil below. 


.\rv;t (i ;uri ) . 
Ari.;i I (Y 2 aero) . 
.tri>l Aroa II aero). 



Gr.iiij 


Straw 

la Quality 

.-nd. Ou.ality 

Total 

I «J4 2 1 ). 

6^3 ih. 

2637 Ih 

4021 ih. 

bjO » 

210 ’< 

S40 

I 2 tS » 

714 ) 

: 10 


I 4OI 


The electrified area, as compared with tlie control areas, gave an in- 
cased yield in grain of 49 per cent., and in straw of 8S per cent. If tbe^ 


(i) 'I'ho iutousity of llio ehirgo rocoivoil may ho iaeivaso;! by: rt) h)>veriiig ihc wires; 
V'luciiig Ult: 'listanco between tlie wir^s; r) roiliieing the thickness of the wives, The wire 
i was siliciinu bronze of gange e j, ( 
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weather had been more favourable, the yield of Krain would have been 
greater The 10:5 results, also with oats, but with a weaker discharge, 
aave 30 per cent, increase in grain and Jfi per cent, increase in straw 

FimmcM Rcstdis. - Taking current prices iiitli* district at the ei„i 
of September, 1916 (oats, first quality, 3s. qii. per bitsh. ; 2 ih 1, (jiiality j.,, 
id per bush. ' straw, £ 2 13s. per ton), the increased value ot the crop work 
out (with bushels of 42 lb.) at £6 7s. per acre. 

The net jirofit is rather difficult to estimate. Ihe apparatus used t.. 
produce the hi,gh-tension current was inelficient. not being such as woul.i 
L used for work on a large scale; for every 100 watts in the i.nmary cir. 
cuit onlv 10 or 12 watts were obtained from the secondary one. Ihiis 
with aii’efficient apparatus, the same cost would have enabled discharge, 
to be made over a much lari^er area t 1 1 

In addition, current from a po\^■er station was not available 

so the supply was obtained from a small (h naiim driven by a petrol eni<iiU‘ 
The cost of the current used, alxiiit 130 B. of T. units, when calculated :it 
id per unit, onlv works out at Tis. The cost of a hirge-scaie installatinii 
t-nmot be estimated at present, but the pr(»fit shown above would permit 


of a heavv expenditure on an installation. 

Residual Effect of Discharge. - A new and important a.spect of theprub- 
lem has been disclosed by the discovery that the application of the dis 
charge one vear may increase the next year s crop. 1 he field in which tlu- 
experimental crop was grown in K)i5 was sown with grass and clover 
the same time. Tlie difference between the crop of clover-ha> produced in 
1916 on the electrified area of 1915. and that on the no ii-elect rifled aiva 
was very obvious, and there wns a marked increase in the weight oi the env^, 
produced from the electrified area. Two ])hf>t(rgraphs, taken on Se])t ember 
15, show the second crop of clover wdiich had come up on tlie hay stubble 
the first crop of clover hay had been cut in July, 191O. The difference in 
growth on the two areas was very marked. It should be noted that 1h:' 
field had been w^ell limed before .mowing the oats. This question .1: 
" after-effect ” will be investigated in future experiments, as if tin 
electric discharge may benefit a succeeding cr(>[), its agricult ur:d \’alue wiL 
be greatly enhanced. 

ProhlcMS still needing I nvesti^^ation. The writers coueliule that tlu 
use of the overhead electric discharge is not sufficiently investigated as t' 
warrant its practical adojition. Tlie most suitable strength t)f discharg 
has yet to be ascertained, as well as the most economical methods of 1)0 
ducing the necessary high tension current. There also remain the question 
of the light, humidity of the air, nature of the soil, etc,, to be studied. 

II. - An account of other electro-cultural experiments carried out ii 
various districts of England in 1916. The following are the priuciv>al iv 


s^s ; 

Strawberries. The electric discharge produced an increase in yiel* 
of 80 % for young plants, and of 25 to 30 % for old ]ffants. 

Potatoes. ~ Increased yield of 20 to 50 bearing, not on the nuiiil.H' 
of tubers, but on their size. 
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Carrots, Beets, Tomatoes. — Increased yield of from 25 to 50 %. 

Leguminous Plants. — The immediate effect of the discharge was some- 
hat harmful to these plants, which fix atmospheric nitrogen, whilst tiie>- 
enefited from the ajter-effect of the previous year's discharge, as was seen 
bove for clover. 

The Electrical Review for July 6, 1917, describes a portable outfit cou- 
lining all the necessary apparatus for producing discharges over an area 
f from I V2 ^ V* The maker oUers to supervise tht^ installation 

ersonally and supervise the working of the apparatus. 

jjj — At the meeting of the French Academy of Agriculture on A’ovem- 
er 28, I9i7» M. Angot descMibed Messrs. JiLACKMAx and Jorgensen's 
xperiments, as well as other trials carried out in Kngland. The com muni - 
ation was followed by a discussion, summarised below. 

M. Petit : The good effect of the electric discliarge appears to be due to 
greater mobilisation of the elements necessary to plant-life. If the legnmiii- 
Lis plants only profited from it the second year, it is because tliey derive 
0 benefit from the nitrification of nitrogenous manures during the first 
ear ; in fact, they suffer from excess of nitrogen. In continuing these 
xperiments attention should be paid to this danger : in using tlie soil, 
ood results might be obtained at first, but negative results iiiiglit be 
btained after some years' time. 

M. Angot : The authors of the Lincludeii experiments make all iie- 
essary reserves themselves. It is not the soil tliat is electrified, for the 
ires aie 7 feet above the ground ; the discharges act direct!}' on the 
lants. 

M. H. SagniKr: The question of the agricultural use of eleetrieity is 
ot new to France. vSeveral sets of experiments have been made concerning 
he action of electricity on plants. Thus, Gkandh^u carried out e\])eri- 
leiits ill a metallic cage ; a professor of the Agricultural Institute at Beau- 
ais invented a system similar to a lightning-conductor and which gave re- 
ults varying from good to mediocre. 

M. F. Mangin : Main' attempts have been made in France to utilise 
tmospheric alectricity ; but it has but a feeble influence, and its use is 
mited,wliilc in the ex])erinicnt in Great I^ritaiii powerful currents weie 
sed, obtained by induction coils, which is very different, especially in 
he intensity of tlie action on the plants. 

M. ScHRiR.‘U:x has made thousands of experiments with large metallic 
ages ; lie found no marked difference between plants growing in the cages 
.nd those growing outside ; the differences found seem duo rather to exj>eri* 
aental errors, and atmospheric electricity does not seem to have produced 
.ny noteworthy effect on the Gramineae experimented with. Ihe poor re- 
nlts obtained in previous attempts were probably due to the agriculturist s 
ack of electrical knowledge and the physicist’s lack of agricultural know- 
edge. The two experts should combine iheir efforts. 

Finally, U. Angot considers that previous experiments cannot he com- 
>ared with those made recently in Great Britain. In using atmosplieric 
electricity only a feeble jx)tential is obtained; the current only increases 

[I#] 
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by 30 or 40 volts per yard o£ elevation ; when the wires are placed from ,, 
to 16 ft. above tl 4 soil, less than 150 to 200 volts are obtained. On the 
“her hand, industrial currents producing up to 90 000 volts were used m 
the trials in Great Britain, so no comparison whatev^- can be made be- 
tween the two procedures. Plants sheltered under a cage are simply sii > 
mitted to the action of atmospheric electncity. which also influences he 
plants outside the cages, but the difierence is very small. At a few inches 
Lm the ground, the difference of potential between air and soil does not 
exceed a few dozen volts ; this would explain the contradictory result- 
obtained M. Schribaux. 

IT - The Cultural Methods Applied to Winter Wheat in tho Great Plains Area, U 

g « ’ R C,, Cole, Tohn S. and Kusii:.c, T. E. , in Untied Sinlis Dettnrinuf, 

oi Uricitllure, Buiktin Xo. 595, 36 PP- I'J tables. Washington, Oetobcr it. i.jjr 

The Office of Dry Land Agriculture of the U. S. Department of Agnciil- 
ture began field work in the investigation of methods of crop production in 
the Great Plains area in 1906. In 1916, 24 Agricultural Stations were oc- 

cupied with experiments in crop production. , . , - , vir 

The bulletin analysed compares the returns obtained with differem 
methods of cultivating winter wheat, using for the purpose the results 0: 
75 annual cultural experiments carried out on 1137 plots by 13 Stations (i 
which had made cultural experiments for a period of at least 4 years. 

The area covered by these investigations consists of about 400 0(V 
square miles of territorv. ^ It includes the western portions of North Dakota 
South Dakota, Nebraska, Kansas, Oklahoma, and Texas, and the easten 
portions of Montana, W^yoming, Colorado and New Mexico. ^ These exjx'ii- 
ments supplied a large number of details which are summarised in the bul- 
letin, so as to give only the most general and most imi>ortant results. 

After examining the results of the experiments of the 13 Stations, each 
of which is considered separated, the writers came to the folloiving conclu- 


sions : 

None of the cultural methods investigated, when applied to winter 
wheat, can overcome extremely unfavourable climatic conditions. It i- 
only in the case of raiirfall deficit, that the cultural methods under investi- 
gation have shown important effects iqx)n yields. 

Reducing the cost of production has, in most cases, proved a more im- 
portant factor in determining profits, than increasing the yields by cnltuial 
methods. 

The average difierence in yields between early (deep : 8 inches), and 
late (shallow : 4 inches), ploughing is i bushel per acre. At most Stations, 
the difference is small, while at others the advantage of one over the othtr 
depends on the season. 

The preparation of the ground after harvest : furrowing with a lister, 
^jji^-levelling the ridges preparatory to seeding, have resulted in an average 
increase of 0.9 bushel per acre over early plougliing and 2.2 bushels ih-t 


(i) See R. April, 1917, No. 328. {Ed.) 

jii-ii] 



methods OE cultivation — MANURES AND MANURING 


37 


acre over late ploughing. As it is a cheaper method of preparation than 
ploughing, it has consequently been more profitable. 

Subsoiling has increased the yields over ploughing without subsoiling 
at 5 Stations out vi the lo at which it has been studied. In the other 
Stations, this method has been the least remunerative. 

Disked maize ground ha^ given consistently high yields. This, 
together with the low cost of preparation, has resulted in this method 
showing the highest net returns of any of the methods at all the ii 
stations where it has been tried, except at Huntley and Amarillo. 

Summer tillage has given the highest average yields of any method un- 
ier trial. However, on account of its high cost, due to extra labour and 
alternate-year cropping, it has not netted the highest returns, except at 
Huntley. 

Green manuring is the most expensive method under investigation, 
[t has given the smallest net returns of any of the methods at all the sta- 
joiis, except Hnntley, where the profit from it is slightly greater than from 
.'itlier autumn ploughing or siibsoiling. 

■z - Method of Rice-Growing in Uncultivated Rice-Fields, in Italy. — xo 3? of 

this Review. 

3 > Improved Method of'Sugar Cane Cultivation, in Salvador. — See No. iG of tliis 

Revieuf, 

4 - The International Trade in Fertilisers and Chemical Products Employed in 

Agriculture (Half-Yearly Review) (1). — Btdleiin of AqriculU(raI atui Commercial 
Year \'II, Nor 9, p. 73^ -7^6, Iniernaiioaai Institute of Agriculture, Bureau 
of Statistics. Rome, September, 1917. 

This Review comprises nearly sixty pages, with a great nuitiher of data, 
ither official or from trustworthy authorities. Separate headings are devoted 
o each of the principal fertilisers {phosphatic, pouissir and niirosi’noH^) and 
lieiiiical proilucts employefl in agriculture. The more iiiuwrtant data are 
iven below. 

I. The world’s production. 

NaTurai, phosphaTKS. — The production of natural phosphates in the 
hiited States, after having undergone some decrease in 1014, was in 1015 only 
lx)ut one-half of that of 1913 but recovered somewhat in 1916. Accotiiing 

0 data supplied hy producers, the aggregate of natural phosphates sold in 
he United States in 1916 was 2014 196 tons, against i 865 123 tons in 1915, 

Florida has proiluced 47 843 tons of rock phosphate, and 1 492 327 tons 
f pebble. The small extent of production of the first mentioned will be 
ottced, l)a\nng declined since 1915, from a total of nearlv 500 000 tons 

1 1913. 

The figures from South Carolina, continuously on the decline, afford only 
3 8 q 8 tons, less than half the production in 1913. 

The production of Tennessee and Arkansas for 1916 is 369 931 tons of 
irown rock phospliatc and 48 4.-17 tons of blue grey phosphate, maidng a total 
i 418 398 tons. 

This total includes a small quantity of brown rock phosphate fruui 
Kentucky and shews a decided increase on the figures of 1913. 


(r) See R. Jamiiiry, 1917, No. i',. {Ed.) 


[IM4" 



38 


manures and manuring 


111 the western states only Utah and Wyoming contribute to the pri^uctiot 
o{ rock phosphate, as Idaho has now ce^ed to produ^- Tim quantity froii 
flmse Sthtes was i 730 tons in 1916, less than half that pr^uced m 1913. 

Alakers of fertilisers claim that the price of phosphatic fertlhsers shoiilj 
show a much greater increase than that of the rough phosphate, and that tk, 
rise is rcciuired in order to meet the enhanced price of the sulphuric acid require: 
in the preparation of fertilisers. It is anticipated that the improvemen; 
in the manufactured quantities of natural phosphates, manifest in 1916.114 

continue during 1917- i. 

The production of Egypt m 1916. amounting to 125 008 tons, showsi 
decided advance on that of 1915, and this also applies to Tunis. On 
other hand the data from the Dutch West Indies and the French settlement 
in Oceania indicate a marked decline, ... . , , . 

The subjoined table contains the principal nuniencal data recently tc 
hand with regard to this subject. These data appear in the re\dew publisher 
hv the International Institute of Agriculture in Rome. 


1916 

N:ilm:il phopphntes — 


Spain .... 14 

Unitetl States . 2.014 

Dutch Antilles. 14 

Algeria . . . <a) 380 

Egypt .... 125 

Tunis .... I 695 


French islands 

in the Pacific {i>) 27 


lOM 


of 

9 

metric tous 
8 

4 

1.865 

2.778 

3.161 

29 

15 

36 

165 

226 

461 

83 

72 

104 

1.389 

1.444 

2.285 

72 

' 73 

82 


(a) Shipments. — 'b) Shipments of the first uine months. 


B.\Sic Slag. — It is an exceedingly difficult matter to prepare an interna 
tiotial tabic with regard to basic slag, in present circumstances. The prodiictio:. 
of Germany in the first ten months of 1916 was i 592 thousands of tons, aii 
compared with 2500 in 1913. Production of this commodity has aEj 
decreased considerably in all other countries. | 

Superphosphate of uime, — The International Institute of AgricuUnicI 


has published the fallowing summary : 

Su.pc-rpiiC‘ pliate of lime 


191^ 

U.)U 5 

Spain .... 

315 

t!iQii?ands ■ 

194 

Ilf met lie t.'us 

220 

225 

France. .... 

350 

600 

1.600 

1.920 

Great Britain . 


685 

— 

820 

Italy 

848 

913 

906 

972 

United States . 

— 

533 

3 7^5 

2 34 « 


Potash salts. — The German distribution department for product ic* 
of ])otash has fixed the following aggregate for the year 1917 I 


Germany . . . 762 250 tons of pure potash 

Other countries 155200 


Total ... 91 rt 450 


The deliveries of German potash salts in 1916 reached a total of 88^ ' 
ton.s of pure potash, against 680005 tons in 1915, 903988 in 1914, 
lire 370 tons in 1913. The considerable increase in the production of lyi 
■Bi^hompared with that of 1915 is explained by the fact that the recpiircment 
of German farmers have been better distributed over the whole year, 'M' 
were consequently more uniformly met. 

llie production of potash salts in the United States in 1 916 was estiniiUC' 
at 32 422 metric tons of products with an average of about 7 % of pot;i!"l 

[1^1 
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^presenting a production of potash amounting to 8818 tons. This is very 
earlv ten times the production of 1915, tut no more than one-tweiitieth of the 
ornial consumption of potash in the United States. 

Nitrate OF Soda. — The production of the Chilean nitrate beds in the 
ist half of 1917, was very nearly equal to that of the corresponding period in 
916 : being r 482 122 metric tons in 1917 and i 488 792 in 1916. In ket after 
n interval of a year and a half aprcKluotion analogous to that of peace times 
las a^ain been attained. In the first half of 1915 a minimum was established 
n a 'pro<luction of about 600 000 tons. The stocks on 30 June have never 
►ecn so large as as those of this year, on the Chilean coast. 

They amounted to 936 235 ton.s, while they were 919 102 tons* at the 
ame date in i9i(>, about 850 000 tons in 1913 and 775 000 tons in 1914. In 
irevious years the figures were slid more moderate. The reason for this 
bnormal increase of stocks must be sought in the fact that, while production 
Dtals shew little change, the shipments to European and American markets 
ave been much hampered by ihe lack of tonnage and by the consequent 
hhaiiccment of freight rates. These sliipments represent during the first 
ialf of 1917 a total of i 230947 tons against i 336629 tons in 1916, say 
1^3 082 tons less ill 1917, 

I These figures are however much larger than tho.se of the first half year 
f 1915 wliich only reached 834 37*6 tons. 

SufiPHATE OF AMMONI.A. — A production of 700 000 tons of sulphate of 
nimonia was expected in Germany for 1916, while, according to the most 
Ecent available data, the quantity for 1913, was 349 000 tons. 

Owing the to enormous demand for steel, both for European countries and 
>r American foundries, and the fact of the production of aimnonia being 
jased on the metal requirements, the production of sulphate in the ITiitcd 
itates has greatly increased since 1914. 

In 1916 this production of ammonia, reckoned in sulphate, was about 
94 838 metric tons, or 47.7 % more than in 1913. The increase is still 
learer when the data are compared with those of 1914, when the production 
^■as only 166.016 tons. 

For 1917 the American production of ammonia is estimated at 400 000 tons, 
eckbned in sulphate ; and the capacity for prcxluctioii in 1918 may reachat 
^ast 500 000 tons. 

1 The Japanese production of sulphate of ammonia is also continuously 
icreasing. While in 1914 it scarcely exceeded 16000 tons, it reached 31 824 
1 1915 and in 1916 the total became 28 203 tons, For 1917 the estimate is 
o 802 tons, and some people predict a total of 60 000 tons. This increased 
froduction is due to the same causes that have influenced the output in 
mierica. 

The subjoined table summarises the information published by the Institute 
f Agriculture with respect to production of sulphate of ammonia from 1913 
0 1916. 


Snipliate of .immoi i.» 

1916 

i’ 

10!.' 

I 9 M 

TiHlnc 

* 

J>)i 3 

Spain .... 

iS 

1 (o 

16 

13 

France .... 

-,S 

•1- 

— 

71 

Great Britain . 




139 

Netherlands 

0 

3 

7 

Russia .... 



1 7 

If 

United States . 

29 s 

227 

I ()6 

1 77 

Japan ... 

3 '^ 

,^2 

16 

8 

Australia , . 

7 

7 

(S 

5 


Cyan.\m[D7<; of cat.ctum. — Aithougli some authorities estimate the German 
roduction of cyanamide in 1915 and i()i6 at an aggregate of 600000 metric 
ans, others do not reckon it at more than ^(.xiooo, Wc have adopted the 
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figure of 500 000 tons thus indicated as this appears to us not far from th 
reality. The American consular reports consider that, besides this productio: 
of cyanamide, Ciermany vnW recover in 1917 nearly 500 000 tons of amnioni; 
by the aid of the Haber process, which represents, for that country alone, a tola 
of nitrates extracted from the at omo sphere, equal to 200 000 tons. If to thi 
are ided the 140 000 tons of nitrates represented by the 700 000 tons r, 
sulphate of anunonia expected in 1917 for that country, we find for German 
an available aggregate of 340 000 tons of nitrate, if we estimate the productio: 
of cyanamide in 1917 as equal to those of 1916 and 1915- 

There is nothing official in connection with these figirres. 

Nor is there any other ctnmtry which provides official data as to ti 
present production of cyanamide, and this may be readily understood, sim 
the whole, or very nearly the whole, of the nitrogenous products of this cla: 
are reserved for^ war work. In the subjoined table we have embodied tl 
estimate as to capacity for production of cyanamide that are made by exper 
in this question and published by the Tn.stitute of Agriculture. 


Cyanamide of calcium 

1916 

1905 

1914 

1913 



lhou;frinrl 5 c 

[ metric tons 


Gerniaiiv .... 

300 

. 500 


24 

Austria-Hungarv 

'■^4 

•24 

24 

7 

France 

100 

80 

7 

7 

Italy 

20 

“3 

16 

U3 

Norway . . . . ) 


jus 

15 

22 

Sweden j 

220 

} 16 

18 

1 S 

Switzerland . . 

■2 9 

12 

7 

7 

Canada f 

United Stales . | 

64 

64 

64 

48 

J apan 

24 

24 

7 

7 

World's total . 

98 1 

770 

193 

155 


vSuuPHUR. — The Italian production of raw sulphur during the first lia, 
of 1917 is officially estimated at 100240 metric tons, against 269374 
558 107 tons respectively for the complete years 1916 and 1913. 

Almost the whole of the sulphur produced in the United States 
present comes from deposits in Louisiana and Texas, but deposits that liav 
been, or might beproductivc, areknownin Wyoming, Nevada, Utah, Califoriiii 
Colorado. Oregon and Alaska. 

The production of 1915 and iqi 6 has not been officially cstimau: 
Some authorities on the question reckon that theUniled Stales have coiisuiiii 
about 900 OOQ tons of sulphur, as compared \vitU 300000 tons in 1913. ' 
is expected that the demand ill the States will attain i 200 000 tons in i«ir 
And may piobably grow to 1.600.000 tons in 1918 if the war continues. 

1 he subjoined table contains the lumierical data of iiupor lance take: 
from the summary made with regard to this product by the Institute*" 
Agriculture ; 


Suljif^nr 

I’jJU 

190 ^ 

llionsands u 

't metric 

>91 • 

vSpaiii .... 

1 ] 

1 u 

8 

7 

Italy 

269 


378 

386 

United States . 

— 

it!< 38 1 

381 

317 

J apan .... 

9.3 

61 

60 

49 

Other countries [b] 

30 


5^ 

50 


(a) I^ouisiaua only. — (A) in touuJ uumbers. * 

Sulphate of copper. — Subjoined arc the items of information publislie*: 
by the Institute : 
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Sulphate of copper 

1916 

1915 1914 1913 

thousands of metric tons 

Spain .... 

8 

1 

0 0 

France .... 

27 

16 

21 26 

Great Britain . 

39 

66 

69 77 

Italy 

48 

41 

31 44 

United States . 

6 

19 

14 25 

(fl] I’loduction of tlic American Smelting and Refining Company only. 


11 Inkrnationat trade. 

Owing to the prolongation o£ the war the extent of international trade in 
the products under review is considera]>Iy diminislung, with the exceptions of 
exports of nitrate of soda from Chili, and of occasional business in other articles. 
This reduction is consequent on the scarcity of tonnage and on the resulting very 
high freights, together with the restrictions and prohibitions of export imposed 
bv the Governments, owing to the more or less important use of these products 
in manufacture of munitions. 

As regards the United States, the nitrate trade continues very active, 
whilst for European destinations there is a decided tendency towards decrease. 

Ill, Wholesale prices. 

Prices for fertilisers have on the whole continued to advance during the 
first eight moiitlLs of 1917 and lor some products the rise has been quite as 
pronounced as in the same period of 1916. The enhancement in sulphur has 
been quite a considerable one. 

Quotations on the more important markets for the chief products have 


beeii~as follows : 


Average 

of 

A\crage 

of 

Janiinry 

Average 

Of 

July 

Average 
of the first 
half of 


1916 

1917 

1917 

1917 



in gold francs per quintal 


ChlorcUe of polu h: 

LrOndor 

, . , 138 

140 

149 

154 

New York 


:;4 

193 

218 

Sulphate of pota\h 

Ivoadcm 


147 

:6i 

lh 7 

New York 

. , . 163 

ISO 

i.‘;0 

15 0 

Nitrate of soda : 

Valencia . 

... 49 

?7 

<>7 


Paris 

... 40 

4 '^ 

^'7 

57 

{.'.enoa 

. . , 44 


3*- 4 

71 

Liverpool 

. . , 44 

^0 

f'l: 

57 

New York 

- . . 37 


49 

43 

Sulphate of : 

V'alencia 

... 37 

79 

^34 

1:0 

Paris 

. . . 51 

56 

77 


Genoa 

. . . 51 

48 

83 

42 

Hull 

■ . . 43 

40 

53 

48 

New York 

• ■ . 43 

53 

71 

^ I 

Raw sulphur: 

bondon 

. . . *3 

:o 

51 

35 

nkata {Sicilvj 

. . . 13 

18 


20 

New York ....... 

. . . 17 


‘3 

*2 

Suiphrde of copper . 

Valencia 

. , . 190 

1 30 


if.9 

French Atlanlir . . 

... 1:7 


:no 


London 

. . , 130 

161 

1:4 

130 

Genoa 

... 144 

n. q. 

103 

* 0.3 

New Y ork 

... 1S7 

146 


no 


Note: H. q. — no quotation. 

In addition to the above mentioned data, which siiiimiarise only a small 
lortion of the review made by the International Institute of Agrioultute of 
■toine, there will be found in that review some interesting particulars as to 
ulphate of copper in France, and the ct^nsumption of fertilisers in France and 
n the United States, etc. 

[I*] 
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I,. - The Fertilising Value ol some Household Wastes. - UHowNmo, p, K., i.i Jou,n.u 
of Industrial and Kilginteritli Chemistry, Vol. g, No. Ji, p. lo-tl- K:ist.)n, Pa., Nnvtm- 

bcr, iQt/- , 1 e 1 

This paper gives the analyses of the ash of certain household wastes, 

carried out with a view to establish the results which &ay be obtained by 
burning in an improvised incinerator under ordinary household conditions. 

K.O P,0, K,0 P,0, 

Ash per «nt. per cent. Ash per I . per ^ciU . 


Banana stalk ... - 

110.40 

2.3. 

Banana skins 


3 - 2 ; 

Grapv fmit skins . 

30 .60 

■ 3 -.Si 

Orange skins 

27.00 

2 . 9 < 

bemon skins . . ■ • 

3T.O(> 

6 . 3 f 

Apple skins 

11.74 

3.0! 

Cantalcmpe rinds. . 

12.21 

9 - 7 ; 

Raw whit<‘ potati) skin. 

27-50 

.5.1 f 

Boiled sweet potato skin 

13.8c) 

3,21 

Pea pods 

9.00 

1 - 7 ' 


Oucninbcr skins .... 
Strin.i*bcan strings and 

27.20 

11 

ftCMUS 

18.09 

4 -90 

Tea leaf ash 

0.44. 

1.60 

ColTee bc^ans (dried) . . . 

0,67 

0.36 

J.anib-chop lx>ne ash 

I .62 

26.60 

Burned egg shells. . 

0,29 

0.43 

Tobacco , 

16,81 

2.57 

Peanut shell ash . . 

6.4.5 

1.23 

Peach stones 

6.0 1 

3-23 

Peach skins 

30.76 

6.31 


i6. - Fertilising Value of Waste Cal)bage Leaves, in Holland. — Set; Xo. 65 of this Rrvuw. 


17. - Fertilising Value of Cider Residues. — Scc xo. 68 of this Keweu\ 

18 - Awards for the Location of Workable Phosphatic Deposits, in Germany. i 

liereit^tf.lUiiig \on Ihinclprinnen fur abbamcnriUirc Pho-iihatlager, in K iin.^/tJuni^cr- 7 - ti'- 
feiHii/ff'l- Leun- una Oel- und Fcli-Zittunii, Ycctr i r, Xt^. 16, p. Rcrlin, 191 7. JI 

BcrKitstellimg von rundprAniien i'iir abha^^vur^Ugc Ph isph itlagcT , \ ».'niffL'ntlichunei-ii 


lies Preussischen I^iitiihvirtschaftstnitiisleriunis. 7 bid., No. <), p. i-/. 


The phosphatic ma.miTe requirements of German agriculture were 
satisfied in peace times chiefly by superphosphates prepared with import etl 
phosphates and by basic slag. The production of the latter has diminished 
a little during the war, and the im]iorted phosphates can only be replaced 
in part by those from northern France and Belgium and by the re-openini; 
of the Lahn (Nassau) mines (i), carried out by the War Society for Phos- 


phates. 

By the use of new methods it is now possible to work phosphatic rocks 
which previously w'ere not utilisablc for the production of fertilisers. Nevi-r 
theless, in order to maintain German agricultural production at a norm- 
al level, a larger quantity of phosphatic manure is required. In order 
to obtain this, awards to the amount of loo ooo Mark (r Mark - ■ ii d. 
at par) have been offered for the location of new ])hosphate de^xisits and 
for their study, either within the German iCmpire or in the occu]ncd terri- 
tories in the east. The funds for these awards ha\'e been su])plicd by tlK 
Prussian State, the German Agricultural Society, the Thiioii of Manufuc' 
tiirers of Chemical Manures, and the “ Rheuania “ (Aachen) I*actory oi 
Chemical Products. All information witli regard to new deposits must 
be addressed to tlie Prussian Dejiartment of Agricultine, Gffice for Raw 
Materials. If the deposits are worked the informant will rixeive a boim> 
per ton of mineral extracted . 


(i] Si.*. JJuK!:AU of AGRiaTI>T[rR,\L iNTRM.iaKXCj: ANL> Pl.AN'T lU.SKVSKS, 
CoK^^umption - 1 / l‘\-fil{crrs in /be mid. rd . p i,. Roimm i<n i (7’bf.) 

[IS ts] 
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19 - The Collection of Kelp in the United States for Potash Production. - 

Machinist, Vol. 47, No. 14, pp. 5fj9-6o<j, Jigs, 2. Uundon, November 17, 1917. 

Various companies are now gathering kelp for potash production, along 
the Pacific coast from I/js Angeles to San Diego. 

The potash produced costs more than that ini])orted before the war 
from Germany. It remains to be seen whether the cost of production can 
be sufficiently reduced. 

The foliage of the kelp floating on the surface of the water is gathered 
as it contains most potash. Large barges are used, one end being fitted 
with a conve>’or equipped with knives like those of iiKjwing machines. 
These knives vary from 10 to 16 ft. in length, and are of triangular shape. 
The conveyors are sometimes fitted with side knives to clear the kelp com- 
pletely and make it easier for it to be moved by the conveyor. These knives, 
as well as the conveyors, are run by chain from a small gasoline engine in 
the barge. 

The conveyor is lowered into the water to the desired depth, usually 
about 4 to 6 feet. Below this the kelp contains less potash, and it is also 
more difficult to handle. The barges are usually towed, thotigh some are 
motor driven. The ])ower required is very small as they only move at the 
rate of about 2 miles an hour. The barges cost about § 65 000 each and 
vary greatly in capacity ; some can gather 60 tons an hour while others only 
handle 300 tons in 24 hours. In calm weather the kelp is gathered at a 
distance of 2 or 3 miles from shore. About 3 crops a year are gathered. 

The kelp contain.s about seven- eighths water ai:d 21 to 22 tons of wet 
kelp give i ton of ash. The ash yields about 32 < f potash, or about 4 % 

of the weight of the wet kel]). 

20 - 20 % Potassium Salt as a Fertiliser. - \ an stukk, d, (KijksiairUxruvpn.efstation 

tc AraMstrichti, ill rdn l.a:n{bju:AunJi.^c irr hitjkilandhi uw 

proefslaliims, XX, jip. 33-12. Tlic H u'r.e, uti;. 

Since 1910 the 40 % ]X)tassium salt for fertilisers, largely used in Hol- 
land, was im])orted from Germany. 

After the war the importation was reduced to limited quantities of 
a 20 % salt. The analysis of to pical samples of this I'roduct showed the 

20 % salt, like the 40 % one, to l)e conq)0.':ed chiefly of potassium and 
sodium chloride with, for example, as much as 50 of canialite (double 
chloride of ixjtassium and magiiesitnn), or large quantities of kieserite 
(magnesium sulphate). 

21 - The Effect of Different Methods ef Inoculation on the Yield and Protein Content 

of Alfalfa and Sweet Clover. - .\rnv. a, C. andTATcni,R, R. W.. in lhe JourmU of ihr 

Amtrican Socirly of A ^ruH >my, Vii!, 7, p, i;:-iS3 ; p. 127-137, V'asliiie^ton, i'>i5, 

nml I <11 7, 

" The experiments described were carried out during the season 1914 
and 1915 in order to .study the effect of different methods of inoculation on 
the yield and clieiiiical composition of alfalfa and sweet clover, during con- 
secutive seasons in three different plot.s. 

The data collected refer to : — i) the weight and protein content of 
three succes.^ivc cuttings, during each tff the two years, on 14 plots of in- 
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oculated alfalfa and 9 uninoculated control plots ; 2) the weight and protein 
content of one year’s harvest on 2 plots of inoculated sweet clover, and 3 
uniiioculated plots ; 3) analyses of the aerial parts and roots of 2 consecu- 
tive alfalfa harvests and 2 consecutive sweet clover harv^ests on 3 inoculated 
and uninoculated plots of i square yard respectively. 

The results show that, in the experimental plots, inoculation at the 
time the grain is forming causes a marked increase, at the first harvest, 
in the unit yields in dry matter and in protein content as compared with 
the results obtained on the un inoculated plots. During the following season 
(2nd. harvest), the differences are less marked, and disappear almost 
completely the following year owing to the rapid propagation of the bacteria 
inoculated on the uninoculated plots. 

The inoculation of either alfalfa or sweet clover with soil from plots 
on which both had done well had a similar effect ; and, from an experitnental 
point of view, better results were obtained with the inoculated soil than 
with the commercial cultures used. Timing with 5 % bushels of crushtd 
lime per acre during the formation of the grain slightly increased the effect- 
of inoculation. 

Amongst these eft’ects was also considered that of giving the plants 
a greater capacity for utilising the mineral fertilising elements of the soil 
in so far as an increased harvest causes a greater loss of potash, phosphoric 
acid and lime from the soil. Another effect of inoculation is that the plaiU; 
inoculated can form a slightly larger quantity of dry matter with a given 
quantity of mineral fertilising elements. 

2^ ~ Isopyrum famAtioides^ A New Hydrocyanic Ac id- Containing Plant - 

.Mirastie, Marcet., in (.'oaiplcs. i cndn^ dcs Sranccs ds TAcadi^mic des Sciences, VoL CT^XV 
No. 2i,pp. 717-71S, Pa November 19, ni;. 

Ill Isopyniyn fumarioides L., a native of Siberia, grown in the Lan- 
taret Alpine Garden, was found a substance which, under the influence 
of an enzyme, acting in a similar way to emulsine, and also contained in 
the plant, decomposes giving, among other products, hydrocyanic acid. 
An estimation by the method of Fordos and Gelis, in the month of Au- 
gust, showed xoo gin. of fresh plants in full flow^er and even almost in fruit, 
to contain 0.249 gm. of hydrocyanic acid. This result places the plant 
among those most rich in cyanic products. 

In a previous note (Comptes rendus dc la Socieie de Biologic, Novemhei 
22, 1913), the author drew attention to the presence of hydrocyanic acid 
in Isopyrum ihaliciroides L., which contained 0.042 gm. per 100 gni. of 
fresh plant. 

23 - The Influence of Aeration of the Nutrient Solution in Water Culture Experi- 
ments, Remarks on the Water Culture Method, — Stiles, w. nud jSrcexsev, 1. 
^ in New Phyiologfsi,Vo\.XVl,'Nos. 8-9, pp, 181-197, bibliography of 11 works. Luii'Ioij 
Oct. -Nov,, 1917. 

The writers emphasize the complexity of problems of water culture^ 
and endeavour to illustrate it especially in relation to aeration, having ob- 
tained similar results of those of Hall, Brenchley and Underwood b 

[zuzz] 
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•elation to the increase in growth of barley resulting from aeration (i) ; 
m the other hand with buckwheat a result was obtained ^similar to that of 
/kEK, who found no- benefit to result from aeration. It does not follow, 
lowever, that the same result would be obtained under all conditions of 
>X]x^riment. It is very likely that there are conditions in which aeration 
vould produce no effect on the rate of growth of barley, or which would 
acreiisc the rate of growth of buckwheat. The writers show als<j how 
iifferent conditions bjing about different increases in the rate of growth as 
I result of aeration. 

There is at present no explanation why, under the conditions of the 
■eported experiments, aeration should increase the rate of growth of sfj>me 
;pecicsaiid not of others ; whether it is to be correlated with oxygen supply, 
'emoval of carbon dioxid^^ removal of rliffusion gradients, or change in 
ioliibility conditions or other causes. There seems no doubt, however, that 
,vater culture conditions react in a different, manner on different s])eeies. 

It must be emphasized that a great deal of work must be done on the 
physicid clicmistry of water culture solutions before work can be done with 
necessary definiteness. Particularly investigation must be extended on 
iynaiiiical principles as is clearly indicated from the investigations of Pan- 
TAXELLI ( 2 ). 

Ihirtlier it is obvioush" desirable to work towards: getting some more 
explicit principle which will take into account the co-operation of the var- 
oiis activities of the plant. It seems clear that at present neither the law 
)f the miniiniini larr the princi])le of limiting factors as employed by 
Blackman in regard to the sub-acrial jnart of the plant are expressions of 
)ur present knowledge of tlie life of tlie jdant as a \vhoIc. 

The detachment between plant physiology and agriculture might be 
enioved if a working i>rinciple in regard to tlie physiological relatioiLs of 
;lant processes were e^'olved which cinlxidied tlie acti^dties of both stib- 
.erial and suliterraiiean ]iarts of the jdant. Tliis is higlily desirable, but it 
mist be admitted that it seems remote at present. 

I - Researches on the Pigmentation of the Ear of Wheat, in Russia. - - , fEmniwift Ct.. 

a.EviTZKi, St.), in jKijitHdir, no onhitnHO'n Ai}>oHo.Vik \RiV\ w "s K^poitncnixfl Arto- 
I Vol. XVIII, I’art i, pp. pLi'i:, lvtr'r-r;iil, i-,];. 

i 'I here are 2 ])igments which produce the colour of the glumes and other 
larts of the ear, namely, caret ine producing rci, and another pigment, of 
inknown comixisition, ]iroducing black, liars wholly lacking pigment are i>f 
^ clear straw colour and are described as ichite. 

I In south east Russia, white wheats gi^'e betttT yields, as regards quali- 
fy and quality, than the black or red wheats. This fact is thus ex[ilained 
by the writer : in dry climates the leaves dr>^ and die even before luatu- 
’ity is attained, and the fuiiclioii of assimilation, already reduced, is then 
f^^^rried on by the glumes and other green parts of the plant, Xow. the red 
br black pigment, which develops by displacing and replacing tlie chloro- 

(i) See /l. Jail. mi.tjXo. i?,, \lid.). (z) 1 'ANTANSlli, I',, ttber Jo’U'ii.uifuahnie. 

[• (rfcIfer-Eestschrift), pp, 1915 . [Authcr] 
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phyll granules, causes a still further decrease in assimilation, which results in 
iiicomWe development of the caryopses. This fact has led the plant- 
breeders at the Beseu agricultural experiment Station to confine then 
attention solel}" to tiiese wlieats with white eaib. 

In order to study this iuterestiug phenomenon and to ascertain the con- 
ditions, favouralilc or otherwise, for the accumulation of pigrnent in the tis- 
sues of Grainineae, the writer carried out a series of pot-culture and fittd 
experiments, using the following wheats. * 


Soft wheats. — c 
2 pure lines wilh M'htte 
Hard wheats, — 
cotrulc^ccii-!^ ami 7'. :i'>v 


: piirt' linos with rvd tnus : Tntv:um ferru^]ini'nm anil T, miltumm 
ears: T. ami T. luit'seens. 

I tyjie with ri'if cars: 7'. ; 3 types with h/uck cars: 7, 


It was to be expected that the presence of pigment, by limiting assimi- 
lation. would retard the various phases of development and prolong tht 
whole vegetative period. This was actually observed, as is shown by the 
phenological data given in the following Table : 


PhcTiologictil liiliu wi^ the vijyiotiS types of tuhccil Cfu ployed. 







. 

v;- 




Type-s 

! 

Sowing 

Sprouting 

Bogianiiig 
of earing 

Full 

earing 

, 

Beginning 

of 

flowering 

In full 
flower 

Ilarve-.: 


Sr>ft wheats : 









crythroseeimu-hi . 

14 IV 

20 IV 

S SI 

:o VI 

11 VI 

15 VI 

25 VII 

1 ! 

.... 

, id. 

id. 

7 

ro VI 

II VI 

12 Vt 



f£rruqini.u}n . - 

id. 

:d 

9 VI 

12 VI 

15 VI 

15 IV 

id. 

« j 

nnllurum .... 

id. 

td. 

10 VI 

13 VI 

15 VI 

17 VI 

id. 


Hard wbtrat.s : 









Ked: horddicrmc . 

id. 

2 L iV 

8 \'I 

II VI 

16 VI 

iH Vl 

I vni 

J4 1 

^ co^riiLaccnn . . ■ 

id. 

id. 

g VI 

12 VI 

It> \T 

18 VI 

I Vlll 


1 aH'S.siHH HVff , . . 

id. 

id. 

3 VI 

7 VI 

g VT 

II VI 

19 Vll 


Although a damp and e\'en rainy season liad considerably hastened the 
development of all the varieties, including the ]>igineutcd ones, the charac- 
teristic differences between the different types of wheat remained, howe^’e^, 
well marked. Compared with the i&hite eared wlieats, the beardless mi 
wheat eared 3 days and flowered 4 days later ; the red bearded wheats were 
I and 4 days later respectively. These data., obtained by field experiiiients 
were confirmed by the results of jH^it-culture cx4)^t‘iments. 

As regards the quantity and quality of the grain harvested, the two se- 
nes of experiments, both field and pot-culture, showed the superiority of the 
white wheats over the red and black types. , 

Those plants and ears, or parts of ears, that faced south-west, pigmented 
more quickly than plants or ears with a different orientation. Thus the 
phenomenon of pigmentation seems closely connected with the light, and, 
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ti fact, the duration and intensity of the insolation is at its maximum when 
he sun is to the south-west. This explanation is confirmed by the results 
f j)ot-culture experiments with screens i)rotecting the plants from the sun's 
a vs. These results may be thus summarised : 

1) The longer the plants are shaded, the less intense is the pigmentation. 

2) The effect of the screen is more marked if the plants are shaded be- 
,)ie fioweriiig ; after that, the effect of the screen (negative effccl) is more 
nd more attenuated as the plants approach maturity. 

3) The effect noticeable on the glume is repeated with the caryopsis, 
specially with the type T. ahys^inicum which, when subjected to prolong- 
d shading, finally loses the violet tint characteristic of its seeds. 

5 - The Viability oE the Seeds of K^pbanas sativus L. as Affected by High 
Temperatures and Water Content (p. — wagcoxer, ir. d., in thu Atnerican 
fvurnitt <■/ V'ul. IV, Xo. 5, ]>p. i fiy,. bibliographical indL-x. T.aticasler, 

I’a., May, u)iy. 

'The results of a series of experiments undertaken for the pnrjxise of 
[eteniiiniiig the definite relation between the water content of seeds exposed 

0 high temperatures and their suability. Seeds of 3 varietie.s of radish 
[ciclc, Black Sp inish Winter, and Crystal Forcing) were used, with an 
tiitial water content of from 4 to 71 per cent. In order to heat the seeds, 
he writer used 3 different mctliods : i) in water ; 2) in 300 cc. Florence flasks 
»lace(l ill a wire cage and submerged in a water-bath ; 3) in an oven. 
A'ligth of exposure, 30 ininutcs ; temperature, from 50^ to 125° C. The 
ecds were then germinated on plaster of Paris blocks kept in a dark 
00m at about 23^ C. (100 seeds were used for each test). For one fort- 
ligkt, the number of seeds that had germinated every day was ob serened. 

'The general resistance to high leiuperalnres of the 3 \"arieties studied 

1 very similar, therefore it is sufficient to give the data for Icicle (see Ta- 
ile II), An examination of the tables shows that there is a definite rela- 
joii between the initial water content of seeds and their resistance. Seeds 
if an initial water content of 71 per cent., 50 per cent, and 45 per cent., 
,re killecl off at (x)*’ C, The germinating capacity of the seeds increases 
nth the ilecrease in the water content and tlie death point of the sample 
5 raised. As the water content is decreased from 45 to 30 per cent., the 
filial temperature shifts from 60° C to 65^^ C. Air-dried seeds give normal 
enniiiation after treating at 75^ C. and are killed between 95^ C. and 100° C. 
anipies dried until only 4 per cent, of water is present, give a normal 
erniinatiou at ioo<* C,, and are killed between 1230 C. and 125*^ C. 

In the check, the maximum daily per cent. of germination (45 percent.) 
ccurred on the 2nd. day, while of the treated seeds, those which had been 
Exposed to teiiii)eratures below the critical temperature, gave highest per- 
entages on the 3r<l., or 4th. day (see Tabic II). The retardation becomes 
reater as the injury due to the treatment becomes more marked. 

In determining the lethal temperatures for seeds of similar kinds, 
revious investigators had obtained very different results. This is probably 

I (9 On the subject of the cifcct of hii<h temijcratures on the vitality of seeds, see also 
.nine, 1917, Xo. 533 and /?, S<-j>ti-mber 1917, Xo. 891. [Eti) 
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due to the fact that, in these experiments, no attention was to the ini- 
tial water content which, as has just been shown, caiises the lethal tempera 
tnre to vary within very large limits. The data obtained by 
gator depended upon the method used for heating the seeds. With an 
initial water content of 19 per cent,, the lethal temperature was 65->C. for 
' seeds heated in water ; 85“ C. for those heated m flasks ; 1050C. for the sec-iH 

heated in the oven (See Table III). -j ,, 

Seeds heated in water absorb, during the experiment, a considerable 
amount of moisture, as is shown by the increase in weight Se^ heated 
in flasks lose in weight for the first 10 mimites, after which the weight 
remains constant ; seeds heated in the oven lose weight throughout the dii- 
ration of the experiment, and it is owing to this loss of water, that thei 
acquire greater powers of resisting the effect of high temperatures. 


TAliT.li T. 


-- (jf,r}}iini{iion Pen cntafies in the Icicle variety. 


iTiitial 

TcmT*t' mature s 

Water 

Coiitciil 

v>" sV t'i>" 70“ 85® 90* ‘>3“ 100" 

1 1 

1 ^0*' 

123 " 










a, 

jf'fm 


P 

Ti'fr'll /if 




71 

0/ 

/o 

80 

-13 

1 — 

— 




— 

— 


— 

-1 

.... 


-“io 

/o 

«3 

50 

— 



— 

— 

' — - 




““ 



4-5 

0/ 

/o 

84 

69 

— 


— 










38 


S2 

72 

' t 

- ■ 

— 

— 

— 

■ — ■ 







30 

/O 

— 

, 74 

25 

— 

— 

- 



“ 


j 

’*■ ■ 



23 

/o 

— 

74 

3^3 

I 

-- 

— 

— 

— 




_ 



18 

0/ 

/o 


78 

66 



— 

— 


1 ■ — 


— 




M 

0/ 

/o 



74 

69 

03 

26 

18 

6 


— 

— 

— 

— 


9 

% 

- 

ss 

82 

8^ 

■ 

:34 1 

3'’ 

13 

ro 

— 

— 


j . ^ 

~ ] 

4 

% 


. 

86 

i 

90 

Ml 

82 

79 

7O 



— : 

I 

— : 

2.3 

% 


; — 


1 -.- 


89 

88 

87 

99 


8t) 


i 57 

5 

i.'i 

0/ 

/o 

— ’ 

1 . 

— 



— 

— 

— 

9(1 

8g 

88 

82 

7-3 

j 67 ' 

32 

0 8 

0/ 

/o 



— 

1 _ 

— 

— 

— 

— 

- 

89 

88 

8y 


62 

o.^ 

<V 

/o 

— 

j — 

— 

i 



— 



— 

89 

So 

i 

64 


rnheaUd 

Seed 


^7 

Bb 

87 

89 

00 

eSl> 

91) 

bQ 


89 

8 >* 

t)0 


Tabix II. ' Retardation in Gennination caitsed hy Varying \\ aler Conten: 

uhen Heating at Sip ('. for 30 minutes. _ 



Initial Water Content j 

I’lihcated 

Seeds 

■V 



38 ‘.'i, 



rt f )/iin-Oi(jn 




1 st llav 

0 0 / 

/o 

"6 % 

0 0 / 

” /o 

0 % 

30 % 

2iid dav 

2 r 

51 

<' 

0 

4 5 

;rd (lav 

. 3.5 

; 1 7.0 

7-4 

0 

M 

Uh dav 

17 

, 24.2 

l I.O 

0 

3 

Sth clay 

3 

I ro.o 

6.0 

i 

2 

Otli day 

I 

1 . 3 .f> 

2.2 

0 

1 

7th day 

0 

0 

i 

O..J 

I <3 

0 

T'ttal Petceiitngt , , . 

% 

6 H S % 

% 

« % 

90 % 
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Tabi.E III — The Effect of Different Methods of Heating 
Upon the Germinaiion of Seeds. 


ati heated in water . . , 
?m heated in flasks . . . 
en hejited in oven . . , 
cks, untreated 


Tetupemtutea 


45“ 

50" 

53“ 

60“ 

65® 

7(j* 

75“ 

So* 

65* 

90' I 

95* 1 

nxl* 1 




Ci ’ i ') ntn ' Jli‘'>n Ren entaui a 




8S| 

80 ! 


2 

(> 

n 

— 
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— 

— 


89 


81 

60 

iS 

9 

39 

0 

88 

0 

84 

79 

60 

6 

88 

00 

89 

8S 

89 

91 

90 

90 

!!! 

88 

VO 

90 


- The Action of Overhead Electric Discharges on Oats and Clover. — see No. lo 

ol tl*is Review. 


Reversible Transformability of Allelomorphs in Rice in Japan. — Terao, h. (im- 

pcrial Agricultural Experiment Station, Tokyo, Japan), in I he American Naturalist, 

V'ol. II, No. 6n, op. 690-698, VTI Tables. New York, ioi 7 . 

In certain pedigree cultures of the rice plant, at the above-mentioned 
ation, the writer observed in 1912, families containing a number of 
!rile plants besides ordinary fertile plants. The former may be divided 
to 3 groups : 


i) Forms yielniiig no seed. 

Forins yielding a small numbei of .seeds. 

3) Mosjuc forms with higher fertilite. 

These anomalies occurred in 2 families, A and B, which were derived 
111 2 plants each belonging to a different variety of rice. Tables I and 
suiiiniarise the observations made on these families in 1912 and 1913- 
Froiii these observations it would appear that sterility, S, behaves as 
iniple recessive to fertility, F, which is a dominant. F and S form a pair 
illeloinorphs, and the seeds produced, by partial fertility, by the sterile 
iits, give rise to families composed of fertile and sterile individuals in the 
iidelian ratio 3:1. 


Tabi.i: I. - The Segregating Families A and B, ui 1912 


r.utial lei lility plants 


Nuinl'cr 

Nlunlarr 

rplal 


Ralio 

1 j ; I 

Fevlile spikelets 

Total 

of 

uf 

ml ml It r . 


Fc-rtilf 

Sterile 

lUimlxT 

fvttilf 

sttril,’ 

of 

sUTik' 

iudivir-i- 

in Jivitl- 

of Nil mix: r PereTnlagc 

plants 

plants 

[ilaiits 

plants 

uals, 

.Lauinants 

uals, 

rtvessives 

spikelets 

3 " 

1,3 

49 

20.53 

2.94 

I .oO 

9 0 2 0 02 

103 

a.) 

130 

19.23 % 

3-3 

'■’■77 

14941 434 2.90% 


?5-t5 
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Tabde II. — The Families Derived from the Families A and B in 1913. 

• i) The Progeny 0/ the Fertile Plants. 


Families 


Number of families 
in 1913 


Composition of partially fettik- fajnilit 
ill 1913 


Com- Compos- 
. I posed of I 
uiiiform- 


of fertile 
plants Total 
I and 
fertile Jof sterile 
plants I plants 


6-1 


. 32 

105 


Uni- 

’Partiraiy' Number 

Number 

Total 

Percenta; 

furmlj- 

of 

of 

number 

of 

fertile 

; fertile , 

sterile 

of 

stcrik 

. plants 

plants plants ^ 

plants 

plants 


0.94 

20b 1.0O8 


1414 

24.4b 

1.17 

1,83 .4874 

1 301 

175 

21.06 

of the seeds on the sterile 





Number 
of families 
in ryi 3 


Composition of families iji 1913 

Number Number Total Pcreeiita«e 

of fertile plants of sterile plants number of plants of sterile plant 


401 


516 


0.00 
22.29 ' , 


In family A, which shows an exceedingly slight ierLuily (0.02 per cent, 
of sterile plants, the segregation ratio in the offspring derived from fertile 
individuals, in 1913, is quite close to expectation. On the other hand, in 
family B, which shows a considerably higher grade of partial fecundity ot 
sterile plants {2.90 per cent.), the progeny of the fertile (dominant) indivi- 
duals exhibit considerable deviations from the expected segregation ratio, 
the fertile plants being more mimerous. 

The writer explains this phenomenon .as follows : the dominant an'l 
recessive types concerned are assumed to be transformed bv certain ini- 
known causes into the other allelomorph. In the cases observed by Hit 
writer, the recessive allelomorph S, which appeared in 1912 in families.! 
and B may have or ginated in the preceding generation (1911) by the 
transformat ton of the dominant allelomorph, F. This recessive stak 
however, of the hereditary substance has a tendency to revert to tlk 
origmal dominant state, and this reversion is especially likely to occiii 
m the vegetative cells. Consequently, in recessive honi('.z>’gotes SS tin 
reversmn will generally produce heterozygotic cells FS or SF, capribK 
of b?ing changed into homozygotic dominants FF. The hctcrozygotic 
cells thus formed will give rise to partial fertil ty in otherwise sterile 
p ants, and cause the excess in the proportion of dominant individual 
in plants arising from the seeds produced by the partial fertilit)' of the 
sterile plants of family B. Finally, it may be assumed that, betweui 
families A and B, there exists a difference in the reverting tendency of 
tne recessive and dominant characters; this tendency would be strongest 
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1 family B, where the numb3r of sterile plants in the process of 
agi-egation is, on an average, 4 per cent, less than was theoretically expected. 

There are also cases where the transformation of the allelomorphs takes 
hce in the reverse direction : from dominants to recessives. Thus, in the 
escendants of families which had proved to b? constantly fertile, the 
ccurence of partially sterile families was observed. On the other hand, 
constant tendency of the dominant allelomorph to be transformed into 
he recessive allelomorph was observed in certain strains; thus, in 1913, in 
ertain partially sterile families there was a particularly high excess of rc- 
essive individuals. 

The fertile spike lets of sterile plants are generally scattered at random 
ver the panicle, and each fertile spikelet may b3 regarded as representing 
separate case of reversion. In mosaic forms, which show higher fertility 
nd are of rare occurrence, the reversion may have taken place in earl er 
tages of plant development, affecting more or less extensive groups of 
ells which gave rise to the fertile portions, such as groups of spikelets, 
aU a panicle, or even a whole panicle, each group, however, constituting 
single case of reversion. Consequently, when the count of fertile spikelets 
i made with only the first type of sterile plants, a more correct value for 
he frequency of reversion may be obtained. The result of such a count on 
ioe penicles containing 93635 spikelets is 1858 fertile spikelets /. e. 1.98 
ier cent, of the total number of spikelets. 

Conclusions. — The allelomorphs concerned in this investigation arc 
rob ibly subject to reversible transformations, of which the direction and 
[■eqiiency may be practically constant in a certain strain, but may be 
ifierent in different strains. 

■ As regards the conception of dominance and recessiveness, Bateson's 
lieory of presence and absence of factors " is sometimes understcod in 
he sense that the dominant allelomorph is regarded as due to the real pres- 
tico of an hereditary material unit which is absent in the recessive alle- 
unorph. Such a conception is not in full accordance with the idea of the 
wersible transformability of allelomorphs as described in this investiga- 
. 011 . 

Th's reversible tninsformability of allelomorphs is better explained 
y supposing that the dominant and recessive allelomorphs represent 2 
ternative conditions, or phases, of a single hereditary substance senit- 
h’t resembling the chemical conception of polymerization. 

^ - Selection of Sorgum in Queensland, Australia. -- brooks, g, n., in Qunnshiiui 

A Journal , \'ol. CllI, I't. j, pp. i pl.itt:, Britbinie, e>ctt;lK’r, i ,ii7. 

Many varieties of both fodder and grain sorghums are cultis'ated in 
iieensland as they are well suited to this country on account of their re- 
liance to drought. 

Results are given of selection experiments designed to increase the 
ain yield, results which exceeded all expectation, Tim's, for the fodder 
irieties, the grain production rose from 25.6 bushels per acre in 1916 to 
: bushels in 19x7, and, for the grain varieties, from 50,8 busliels to 70.2 
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bushels. The average weights of the ears of the different varieties for 
1916 and 1917 are given in the appended table : 


Weight of the ears of the different varieties of sorghtm in 1916 and 1917. 


Variety 

1916 

1917 

Heaviest Le 
in 1917 selct 

' 

Oz. 

Oz. 

Oz. 

Crossbred, No. i Selection 

7.0 

11.8 

13-0 

a No. 2 Selection 

— 

1 0.0 

10.5 

Giant Houdurns 

— 

6.8 

8- .5 


4.8 

5-9 

75 

Fctcrita rSudan Dhoura) 

4.0 

5.6 

6.8 

Planters* Friend 

S.o 

5.1 

6.8 


4.2 

4-9 

5-.5 

B. H. Kaffir 

3.4 

47 

6.8 

Dwarf Alilo 

4.2 

4.9 

.5.0 

Shiintung Dwarf. 

3-2 

3-6 

4.0 

Saccharatum 

2.5 

2.9 

4-3 

Amber 

1-2 

1.8 

2.0 


The crossbreds show an absolute superiority in the weight of the eai 
which gives good promise for the final results of the selection work. Cei 
tain undesirable characters, such as astringent grain and late maturing 
will be eliminated later b}*- suitable crossings. 

It should be noted that the open seed varieties are less liable to attacl 
from the maize caterpillar than the compact headed ones. 

ig - Researches on the 35 Factors Determining the Various Characters ol the Cenu 

Pisurtlf in the United States.— W'hite, Orland H. (Curator dI I'liuu Bree>]in^, Hr()<i!:!v 

J’.oiciiuc tlank-nL in the fouvital of ffac.inh, \"ol, XT, No. j, p]). 

IV .C 37 taWfS, bibli'^yTaphioal iiideA of 3*) p'lt liL'ations. Washiir^ton, no 7, 

Experimental researches on the genetic factors of Pi sum carried or 
by a method of rigorous investigation at the Brooklyn Botanic Ganltr 
New York, and completed by a critical examination of the works and 
periments of previous writers. 

The article in question is divided into 4 parts ; 

I. — An analytic list of the 35 factors hitherto isolated and studied. 

II. — ■ The cdcct of external aj^ents upon the expression o! these factors. 

III. — Factors xvhit.h arc transmitted mdei-piv.lentK’ of one another. 

IV. — linkage of factors. 

I. —Genetic OR DETERMINING factors. — There are 35 genetic faclui: 
which suffice to explain all the specific differences between the nunieroi:; 
species and varieties of the genus Pisum. These factors influence their 
habit of growi;h ; time of flowering ; colour of stems, leaves and flowers 
colour of the cotyledons and of the secd-coatsj colour and character of th 
pods and seeds, 

i) Mode of growth : T ™ tall, robust plants, large number of internodcE 
(Le) = long iuternodes ; (Fa) ~ axillary flowers, round stems, regular 
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ihyUotaxy; (Fn) — i or 2 flowers per peduncle; (Tl) = leaves with 
eiidrils ; (LI) -- late flowering ; (El) — early flowering. 

2) Colour of flowers : — A = salmon-pink or rose (B gives purple colour 
dien combined with A). 

3) Colour of stem and leaves: — ^The factors C and D give red colour to 
eaf axil and stenr (with the addition of A) and a purple colour with the 
ddition of B ; the factor 0 produces green foliage, stems and pods ; 
BI) coupled with W gix^es a glaucous tint. 

4) Colour of cotyledons ; — Q, green cotyledon pigment, is made paler 
)V presence of I. 

5) Colour of seed-coals : (Gc) [A] produces 3^ellowish green to grexdsh- 
>rown seed coat, which colour is brightened or inhibited by H and becomes 
[ark-brown in the presence of I ; U ^ dark self-coloured seed coat ; (PI) 
= black-e^'ed pattern; E (A), with F andB, gives purple dottings which, in 
he absence of B, gives reddish dots ; W — brown or maple mottling ; N 
= violet eyes. 

6 ) Colour of pods ; — Pj -f gives purple pods ; (Qp) ~ green. 

7) Seed characters : — R produces smooth round seeds 'with simple, 
val starch grains, low water content and excellent powers of gennination 
inder unfavourable weather conditions; Lj (A) I Lj give indent peas; 

produces pods with separate, or free seeds. 

%) Fod characters: — (Bt ' — pods with blunt apex ; P -f- V gives parch- 
aentcd, smooth pods, which are not edible. 

II — MoDIFIC.ATION' of the expression of PIStJM FACTORS BY KX- 
ERXAL AGENTS. ~ The absence of (Fa) brings about intense fasciation 
f the stems, but this may be produced, even in the presence of (Fah b}* 
.amp weather and lack of sufficient sunlight. 

Peas may be classified into 3 general types as regards height. 

(1) with Troiii 8 tn short intemo'^lcs ; 

(2) half-dwirr?, with 10 to 18 lonif intcrnoflts, or 20 to 30 short ones; 

(3) tall, with to 60 wclhde^•elope^l iiitemodes. 

These differences depend upon 2 factors (Lc) and T, and they are often 
lodified b3" disease and high temperature, etc., wdiich produce cases of 
warfs, even in the presence of the 2 factors (Le) and T. 

The expression of the factor 0 max^ be suppressed by lack of sufficient 
alts (especially potash) in the soil. In this case, the aerial parts are of a 
icklx" 3"ellow colour. 

Prolonged damp or rainy weather, even in the presence of the 2 factors 
i and B change the purple colour to pink, or in extreme cases, to white. 

The anthocyanin pigment of the seed-coat pattern, brought about by 
he factors E and F, is soluble in water and may be washed out in rainx' 
►’Gather, even in the presence of E and F 

Under greenhouse conditions, where the temperature and humidity 
re constant, the above-mentioned fluctuations do not occur, which allows 
f the different genetic factors being more distinctly individualised. Once 
he presence of a certain factor has been determined in a given pure line. 
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the absence or hindrance of the expression of this factor may be attribm 
ed to external agents, 

in. — Tim NUMBER OP INDEPENDENT FACTORS. — The CVtologii 
al studies hitherto made show that there are 7 pairs of chromosomes i 
the species of Pisum investigated. According to the chromosome theoi 
each determinant is localised at a single fixed point of a^hromosome whic 
is always the same. 

Therefore, in the case of the genus Pisimi, the number of character 
or groups of characters, which are wholly independent of one another, i 
the processes of separation and recombination, cannot exceed 7. 

The writer . carefully analyses the F2 ratios from crosses involvir 
the presence and absence of 8 factors : — A : B ; (Fa) ; 1 : (Le) ; G : R ; (TD, 
of which R and (Tl) are linked, that is to say, localised in the samechronn 
some. Kach factor has been tested out in crosses involvii^ all its p<j 
sibh co}7ibinations with the other 6. Data inv’olvir^ many thousand J 
generation progeny, iirdicate that the number of independent factors 
7, namely : A : B : (Fa) ; I ; (Le) ; G ; R. 

IV. — IviNKAGE IN Pisum. — Two or more factors contained in the san 
chromosome are naturally united in such a manner that one character 
always associated with the other corresponding character. 

The writer has collected data concerning the following linked group; 

1) BL S = po'-ls wiih seeJs separate or free ; glaucous foliage stems and ix>ds 
‘ alooni 

2) A (Lfj — .Salmon - pink or rose - coloured flowers; late flowcriiif!;. 

3) GO =” cotyledons: green (noii-glaiicotjs) stems, leaves and pods. 

i) .4 C R Gc : Lr ^ iu this group, the factors are so closely associated, that they ir. 
l.'C considered as the e.'Tpression of one single factor A. 

In the genus Pisum the length of the chromosomes facilitates tl 
phenomenon of crossing-over (r) and renders still more difficult tl 
determination of independent characters, and of groups of characte 
based on the chromosome theory. 

The writer has, however, been able to overcome this difficulty b3'' meai 
of multiplying the control experiments, so that the data obtained do n< 
only permit of the determination of the gametic formula of any’’ specie 
variety, or kind, of Pisum, but also make it possible to predict the resn! 
of any’’ crossing. 


(i) Morgan and hi.scoliahnratorshnvest'i lied the interesting phenomenon oI the rccipw 
CTchau^e of elements beLween ’ chromosomes, which phenomenon is called "crossing 
Each chromosome may be regarded as the sum of a large number of linear segments, each 
which would represent a genetic factor. If, for instance, in the case of 2 chromosome? 
ecpuil length and composed of an equ.al number of seg;nents. these segments on touchin^i; e 
other should be e.vchanged, the phenomenon of " crossing over " would be produced and occ 
the more frequently the longer the chromosome and the less completely the elements of a seri 
are uiiitecl, Cf. Mull-er H., the Mechanism of Crossing-Over, in The Arnett can Xaiiiri’l' 
Vo1,5o,No. 5V2,pp. 193-221, 5 figs. ; No. 593 , PP^ 284-305, 4 figs. ; Ko. 594, pp. 350-366 ; No. 5 ' 
pp. 421-434. 4 figs. Lancaster, Pa,, 1916. (Erf.) 



PI^AN'r BRKEDINt^ 


55 


- The Indirect Effects of Certain Selections in Breeding Indian Com. — RjEr^, 

ir. h. (Professor of Mathematical Statistics anti Statistician) anti Ssuth I,. H. (Chief in 
riant Brcerlitig, Illinois Agricultural lix periment Statitjn),in the Journal nj Agriculiuraf. 
Research, Vol. XI, No. 4, pp. 105-146, 5 Tables, 24 Diagrams, Washington, 1917,. 

As the result of individual selection experiments extending over a 
isiderable period, the Illinois Agricultural Experiment Station has suc- 
;ded ill creating from the same stock, 4 strains of maize which diiferin 
dr protein and oil content. 

1) Maize with high protein content high-proldn strain”) 

2) Miiize with low protein content (“ low-protein .strain ”} 

3) Maize rich in oiI{'' high-oil strain”) 

.ri Maize poor in oil (“low-oil strain ”) 

The article analysed gives the results of a statislico-experimental 
uly undertaken in order to determine if chemical selection has indirect 
ectsof an anatomical nature, or in other words, if the 4 above-mentioned 
rains differ, not only in chemical composition, but also in other constant 
mietrical values. The physical characters treated of are : 1) length of 
rs ; 2) circumference of ears ; 3) weight of ears ; 4) number of rows of 
rnels on cars. The physical characters determined in 1905 (see Table 
allow of real specific differences being established, but the observations 
one year are not sufficient, for it may only be a question of fluctuations, 
it is to say, of differences and ratios that are not fixed and constant, but 
lich vary from one year to another. To avoid this difficulty, the writers 
itinued their work of selection, determination and classification for ii 
jcessive generations of maize (1905-1915). The following is a summary of 
i most important results which they obtained. 

j T/KxCtTH of Ear. ~ In 1905, the length of ear was significantly differ- 
[t in the 4 strains, The smallest difference that existed was 0.27 + 0.056 ; 
[is is about 5 times the probable error. We have to do here, therefore. 
|th a well-defined character which persisted throughout the observation 
uiod ill spite of different conditions of soil and climate. 

Circumference of the Ear. — The strains differed from one another 
a greater extent and more constantly in the circumference of the cars 
.an ill the length. The types rich in protein had, as a nile, the most slender 
IS, while tliicker ears were found in the strains which had a low oil con- 
lit. The difference between the low-oil and the low-protein strains, al- 
ough slight, reniaiiied constant throughont the period of obsen^ation. 

Weight op Ears. — As in the two preceding cases, the high-protein 
1(1 the high-oil strains had lighter (?. c., shorter and more slender) ear? 
an the low-protein or low-oil. This difference remained constant during 
c whole period of obsen^ation. 

Xi MBER OF Rows OF KERNELS ON Ear, — 111 1915 there was a signifi- 
nt difference in the number of rows of kernels on the ears ; this difference 
tiiained constant during the succeeding generations. As this character 
determined by inherent tendencies, and is less susceptible to external 
environmental influence than the other characters considered, we should 
pect smaller fluctuations. 
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Table T - Biomciric Values obtained in 1905. 


Types of maize 

Maui leagtli 
uf ear; inches 

Meiui 

ciiaimfcreiu-e 
of ear ; inches 

Mean Weight 
of car; minccs 

Mc{ui nninl,,. 

of rowsi.t 
kernel? HI i-i 

High-protein 

LoW-protein 

High-oil 

7,2 1 4 _ 0.0,j 
7. So -p 0.0,^ 
6,87 p- (V04 
7.48 y!: 0.04' 

5 71-1, o.ci 
6.51 J- 0.02 
6,03 0.0 1 

6/15 4 ; O.C.'i 

7-53 :i; 

9,66 2k o.io 

7 ‘ 7 Q ± '’ <=>7 
0.84 ± 0 

14-72- -'.c 

I {. 7 L; t 
15.65 i c 

Ti.SO : f>,r 


Conclusions. — The selection of chemical characters influences certiii 
anatomical characters and leads to a progressive differentiation in leiigt 
of ear; circumference of ear; mean weight of ear; number of rows ( 

kernels per ear, . . 

These two last characters present, in the case of the 4 strains studiei. 
values and differences which remain constant even when the climatic 
soil conditions vary. 

There is an interesting correlation between the dimensions and weigh 
of the ear on the one hand, and the height of the insertion of the ear 0^ 
the stalk, on the other. There are 2 distinct cases : 

i) In plants with 2 ears, the upper car rvas, on an average, larger mo 
hea\der than the lower one. In 1909 the values given in Table II w^ere foiiiic. 


Table it. — Biometric Values in Plants with 2 Ears in 1909. 


Upper car 

r,ower 6a‘r. 


^fean length 
ot ear ; inches 

Mean 

circumfc renec 
^ of ear ; inches 

,, > t-i 1 NnmiicT 

ite.Ul ■ of roivsof kfrr:t 

of ear ; onirecs j 

8.325 •_]_ 0 ofii 

6.51 2 k: O ‘''07 

5 976 kz ‘■'■<’28 

5 373 

7.60 _1 o.I 2 

[ 4-51 ± '> 14 

16 76 k . : 
1G.32 k 


These differences remained constant throughout the w'hole period 
observation, 

2) In plants with a single ear, low-ear strains and high-ear st rains wtf: 


Table III. — Biometric Values in Plants with One Roiv of Ears in 190^'^ 



Mean length 
of car; inches 

! Mean 

circumference 
of ear: inches 

1 Mean 
of ear ; 

weight ] 
ounces 

Nunihe 
of rows of ki 
per ear 

H'gh-ear ptitUs 

jG.jSo k. <'’.<^^9 

1 

6.148 k. o.o[.'' 

6,580 

• 0.0 80; 

iS 09 1 

J/jw-ear „ 

6,700 k 0.035 

G.54<v 0.020 

7-705 7 

\- 0.080 

18.96 k: 


( 3 *] 
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to bs distinguished . The ears of the first were, as a rule, longer, thicker and 
heavier than those of the second, and also bore more rows of kernels. In 
KyjH tlie values given in Table III were obtained. 

The differences ob ;erved in 1908. remained constant for 6 consecutive 
years. 

- ^‘Quality’*, a New Variety of Sbrawberry. - .v^rT^o^ry, n. d., in the journal of 

Heredity, Vol. VIII, No. ir, p. 501J. Wnshlin^lon, November, i n?. 

From the cross of the Johnson Late vStrawberry with Shar])less made in 
1889-90 by Hunn, about 400 hybrirls were obtained. Of these, only one 
seemed of value and was named after its originator. In 1898, the Hunn 
variety, pollinated by Atlantic, gave many hybrids, of which only one sur- 
vived and was called “ Quality In 1907, seedlings of this plant were 
obtained by self-pollination. Two of these ^vere retained for a study of 
sex. one of which was perfect (with both stamens and jiistils), the other 
imperfect (with pistils only). The perfect plant was self -pollinated and gave 
seedlings lacking in vigour, of low yield and with small berries. The imper- 
fect plant, pollinated by the perfect one, gave large, very vigorous and ex- 
tremely productive plants with fruit alx)ve the aver^ige in size. By pro- 
pagating this variety a very valuable commercial type might be obtained. 

32 - Hybridisation Experiments : Between Species of Do/ichosj Between Species 

of Phaseo/us; Between tbe Genera Dolichos and Phaseolus. — vSee No. 51 

of this KiVicW. 

31 - The Selection of Cotton for Resistance to Black Scale, in St. Vincent, East 

Indies. — Sec No. 117 of this RevtiW. 

M “ Results of the Enqiiirj' of the Office of Agricultural Information of the French 

Ministry of Agriculture on Manitoba Wheat ( i ). - Femiic .i'in\<nna!ions du 

fire lie i'A'^ricuHuii , Year No, j v ]). i<t. Paris, Niavtiiibri.- 6, ifn?. 

The^Ianitoba wheat chstribntcrl in tlie spring of 1917 among the differ- 
ent departments was grown under very varying conditions. The re- 
sults of the encpiiry made by the Office of Agricultural Information lead to 
the following conclusions : 

.So? 7 . — Manitoba ^vhcat docs well in all wheat soils, that is to say, 
mtdium loams, calcareon.s loams and ra]iiiUy drying silt soils. As a rule 
it does not do well in calcareous soils or in heavy clay. Neverthele.ss, in 
the limestone districts of the Meuse department satisfactory results were 
obtained. As a general rule, however, hcaltliy soils, sufficiently rich in 
water at the time of .stnving are to be recommended. 

Climate. — Manitoba ^vheat appears to he ver\' resistant to drouglit ; 
scorching ^vas rej)orted from the Ain de])artment only. It does well in 
the mountams, at a lieiglit of 5 250 feet in the Upper Alps and 2 300 feet 
in Ui)pcr Savoy. 

Cidfiiral Methods. - Preparation of the soiL —■ Manitoba wheat requires 
a very clean tilth in order to give good results. Iti spite of its rapid 

‘ij bur the expcri^nviits un wIk-.O R. I'.i;, Nu. ,iu 9 Ntiveiii- 

Ivr, itn 7 , Nu. lui . i.iul.). 
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growth it easily becomes weedy. Information obtained from all ox'er 
France shows that the yield is satisfactory only if the ground is thoroughly 
prepared by two autumn ploiighings and shallow^ cultivation in spring, 
before sowing. 

Mantirini^. — I'armyard manure mixed with superphosphates seems 
to have given better results than cliemical fertilisers alone. 

SoiL^in^. -- Careful sorting of Manitoba wheat seed ai)pears indispens- 
able : the seed used in if)i6 included at least four varieties, two of which 
were bearded. The small seeds only gave medium results. All directory 
of agricultural departments recommend close sowing in perfectly health}- 
and thoroughly drained soil. This condition explains the differences JV)- 
ticed witli regard to the dates considered the best for sowing. The depart- 
ments of Cote-d'Or, Drdme, Card, Rhone, Manche, Meuse, Morbihaii 
Vienne and Gironde, advise sowing before tlie end of March. The February 
sowing in Upper- Vienne did exceptionally w^ell, but the results obtaincr] 
with late sowing were very good in the departments of Imre-et-Loire, Ornc, 
Eure, Calvados, Inclrc, Nievre, Pas-de-Calais, Sarlhe. In the departnient> 
of Eure and Onie it was possible tf) sow as late as >\ray T5th. 

Resistance ^ Rust. — The enquiry sliowed clearly that Manitoba wheat 
is very resistant to rust. In the districts in which rust was rife, this wheat 
was either completely immune or much less attacked than the local vari- 
eties. 

General Results. — The results were mediocre in Ariege. Aude, Dor- 
dogne, Doubs, Finisterre, ]Meurtlie-et-Moselle, Morbihan, Upper Pyrenees, 
Lower Pyrenees, Seine-et-Oise and Tani-et- Garonne. In all the other de 
partments the results were good or very good, ami the yields better than 
those of the local spring varieties, though not so high as those of the local 
autumn varieties. 

35 “ Results of the Cultivation of the Carlotta Strampelli Hybrid Wheat in Rice Fields 
in Italy (i). -- Marccrelli, n, ,in II i/t tH RI .Ua'lluya . Yc;tr 7 , So, i pp, 

Vercf-lli, S(-pieinber 1^5, 

In 1914-1915, and again, in 1915-1916, the Vercelli Rice-growdng Sta- 
tion carried out experiments in the cultivaliorr of Carlotta Strampelli wheat. 
During the second year, the effect of the date of sowing and different quanti- 
ties of seed were tested. Sowing carried out on October I5t}i. with 75.83. 
89.21 and 98.13 lbs. of seed per acre, gave 24.82, 25.14 and 25. 86 cwi. per 
acre ; that carried out on October 25th. with the same quantity of seed 
gave 23.54. 24.50 and 24.74 cwt. acre, and that of November 4th. gave 
19.24, 10.16 and 17.82 cwt. per acre. The best harvests, then, were ob- 
tained with the earliest and thickest sowing. Colog na Venela wheat, cul- 
tivated under the same conditions, yielded from 18-19 cwts. per acre (// 
Giornaledi Risicoltura, Year i. No. 79, pp. 291-296, October r5tli., 1916). 

In view of these good results, the Rice-growing Station provided fann- 
ers with a certain quantity of Carlotta Strampelli wiieat to be growar ex- 


(i) Sec B. 1915, Xo, if,;; X,;,_ j 
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perinientally and compared with the varieties usually cultivated by them. 
Inve farmers obtained the following results (very unfavourable year) : — 


i) Carlolta Strajupelli k. 2<5 cv^ t. pei acre . 

:) Ciirlotta Strampelli 10.2^ « . 

3) Oarlotla i5.5« 

.}} Ciirlolta Strampelli ii,*)} 

5I CarlotUi Slramix:Iii 


( Ccntil rnsso | 

• 1 . It ! 7.16 cwt. per acre 

I Hybride mvcrsable \ i a 

^ Cfdognii \'iMicta I 

■ I Rk-ti ( 

i Cologna Wiicta I 

I V’'jireBotlo i 

The other varieties L^avc a rather lower 
yield. 

Colognn Veiieta ij.i j: cv. t. ]>eracrc. 


Ill all cases the Carlotta Strampelli variety showed marked resistance 
to lodging, great vigour and slighter encroachment of weeds. 

" With a few exceptions the wheats now grown in the V'ercclli district 
are not well adapted to the conditions of soil and atmospheric moisture, to 
the fertility of many soils. The greater part were introduced from dry, 
or ordy partially irrigated distiicts, without s])ecial attention being paid to 
the characters of the varieties and their cultural requirements. Slany 
have a limited proportion of culms and leaves, and they ripen too early 
1:0 profit by the local climatic conditions, without having on that account 
1 greater resistance to lodging and a good production. The varieties which, 
in rice fields, give a high yield, are those with tall, strong straw, with large 
leaves, a rapid growth from the i)eginniiig, so as to limit as much as ^xjssi- 
ble the development of weeds, a ratlier late ripening period, and a large num- 
ber of grains in proportion to the lencth of the rachis. In these respects 
Carlotta Jstrampelli wlieat seems preferable to all others 

36 ~ Trials of Different Methods for the Cultivation of Winter Wheat, in the Great 
Plains Area, U. S. A. — scc No. n of this /Ci tbu/, 


37 - Rye-Growing in Uncultivated Rice-Fields ; in Italy. — ^farcarem.!, n., in /i o'mr- 

na/c (li Kixicoliuru, Ye;ir VII, NT). 17, pp. ^'crrell^, Scplembtr i«;, 1917. 

Rye-growing in rice-fields, without any previous preparation of the 
soil, can be carried out acc(^rding to the riile,s recently suggested by Prof. 
XovKLT.T for sowing wheat on unculti\'ated rice-land. 

For this purpose tlic land should be wet and light, not too fertile, and 
not likely to [)ay for growing wheat. The rye is sown from ' mid- September 
to the end of October, before tlic rice haT\ est and just before turning the 
water away from the rice-field, taking care that the soil be quite free from 
water tw^o days after sowing. 

Where w^ater is available, the rye may be sown on the rice stubble, pre- 
viously inundating the ground, for, to obtain the i>est results witli this meth- 
od, the rye seeds must be sown on inundated ground, to obtain the greatest 
adherence of the grains to the niiiddy ground, followed by prompt germina- 
tion. In this case, and if calcium cyanamide is available, a first nitrogen- 
bus manuring of 0,8 cwd. per I'.cre may be given some days before 
Admitting the water. In ^ny case, from 18 to 23 lbs. more seed per acre 
than usual have to Ixi sown to assure abundant vegetation and to make up 
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for the inevitable loss that occurs during germination and the young 

stages of the plant. i ^ i 

Immediately after the rice harvest, all the irrigating canals must lie 
well looked after, deepening them a few inches and making new ones i{ 
there are not sufficient present. The dikes should be destroyed, and if 
mineral fertUisers are available, 62 to 72 lbs. of sulphate of amrnoma and 
1.6 to 2.4 cwt. of superphosphate should be give per acre, this is, if calcium 
cvanamide has not already been applied. 

At the end of winter, before the rye has commenced its new growth, 
a slight harrowing should be given so as to break up and bury the stubble, 
and provide a good surface tilth. During the later stages of growth, iw 
other attention need be given, save that the drainage ditches should be 
maintained in good order and a nitrogenous manuring applied if the ce- 
real has suffered from the winter. 

After the rye is harvested, the ground can be used for rice by employ- 
ing transplanting, or, after so^ving a cover crop of clover or some other 
leguminous plant in the beginning of March, a good cut of fodder may be 
obtained the same year. 

The writer considers the advantage of substituting wheat by rye un- 
der the present exceptional conditions, when it is necessary to produce the 
greatest possible quantity of cereals. He further adds ; 

In many rice-growing districts of Piedmont, i acre of ground only 
produces 15 to 18 bushels of wheat, while it produces 22 to 24 bushels of 
rye. When there is a shortage of phosphatic manures and labour for cul- 
tivating the crop, rye is indicated as it requires less attention and is 
more hardy, quickly covering the ground and smothering weeds. This 
latter quality give the result that, when rice follows rye, the former requires 
less cleaning. 

It should be remembered that rye is harvested 20 to 25 days before 
wheat, that is to say, at the period when the provusion of wheat and, in ge- 
neral, cereals used for bread making, is the most required 

38 ' Various Fibres Examined at the Imperial Institute, London. — See No. 5 of tta 

Review. 

39 - Flax Cultivation Trials in Egypt. — See No. 5 of th^s Review. 


40 Cotton Growing in Australia. — No. 5 of this Review. 

41 - New Paper- Making Materials Examined at the Imperial Institute, London. - 

See No. 5 of this Review. 

42 - f^icinodendron Rautaneiif An Oil-Yielding Euphorhiaceous Plant of tb 
South-African Veldt. — See No. 5 of this Review. 


43 - New Oil Seeds from American Palms. ~ See No. 5 of this Review, 
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44 - The Indigenous Tan and Dye-Producing Plants of New Zealand. ~ Aston, li. c., 

in The Journal of A^ricutiure, VoL XV, No. 2, pp. 55-62 ; No. 3, pp. 117-12):!, Wellington, 
August 20 and September 20, i<;i7. 

The writer reviews the literature of the subject and draws attention 
:o the fact that the ancient Maoris extracted the vegetable dyes, which 
:hey used for dyeing their garments, from the following trees and shrubs : — 

Pure-black colours w^ere obtained from the hinau small tree [Elaeocar- 
bus dentatus) and the pokaka {E. Hookerianus), and to a less extent from 
:he towai or beech trees [Notkofagus fusca and N. Menziesh) the tawhero- 
;ree {Weinmannia racemosa and W. sylvicola) and hange-hange shrub (Ge- 
niosiom a ligustrifoli u m ) . 

Blue-black colours were obtained from the tutu or turakihi shrubs 
[Coriaria ruscifolia) and the mako-shnib {Aristotelia racemosa). 

Red-brown colours were yielded by the toatoa or tanekaha tree (Phyl- 
locladus trichomanoides) and niakamaka-shrub (Ackama rosaejolia). 

Yellow, golden or brownish -yellow colours were got from the karamu- 
^hrub (Coprosoma sp., probably C. lucida or C. robusta), raurekau-shrub 
[Coprosoma grandifolia) and puriri-tree {Vitex Uttoralis). 

A blue colour was said to have been obtained from the whakou-shrub, 
Dr small tree (Eugenia niaire). 

It is significant that, in the majority of cases, the colouring of the fibres 
was effected by the aid of plants extremely rich in tannin, or closely allied 
:omjx>unds. 

The following data are given as regards modern experience and research 
in New Zealand tannins and dyes : — 

Pl^vnts furnishing dyks. — Arisiotelia racemosa (inakomako, or wi- 
iieberry). The bark sup])lies a blue-black dye. 

Tetragonia trigyna {New Zealand spinach) yields a purple fluid used 
for ink. The fruit of Schefflera digiiata and the juice of the root of Phor~ 
^nium were also used for this purjxDse as well as for tanning. 

Coprosoma spp. This genus of Rubiaceae (which includes 40 si>ecies), 
is restricted in habitat to Australasia, the Pacific Islands, New Guinea and 
Borneo. Many of its representatives are amongst the commonest and most 
widely distributed native shrubs. Their bark, and especially the cortex 
Df the root, are of considerable tinctorial jxDwer, as in the case of Co prosoma 
irandi folia (orange-yellow) ; C, linariifolia (bright-yellow^), C. lucida; C. 
''otundifolia ; C. rJiamnoides; C. joetidissinui ; C. microcarpa. 

The preliminary tests of tlie writer have shown that there is reason 
to beheve that closely similar, if not identical, dyes to those of madder 
[Rubia hneioria) are to be obtained from Coprosoma roots, which have the 
sconoinic merit of being larger than those of the former plant. 

Viiex lucens (s>n. V. litioralis) (pnriri), furnishes, with various mord- 
ints, different yellow* and brown tones, it has been suggested as a.source 
khaki dye for military material. Some of the lichens used for dyeing 
puqxDses in Scotland are also to be found in New^ Zealand : Parmclia cape- 
P. saxatilis, P. parietina, P. perlata, Lccanora tariarca. 

PutNTS FURNISHING TANNINS. ■— Elaeocarpus dentatus, (Hinau) ; the bark 

[ 44 ] 
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contains from 19 to 20 per cent, of tannin ; it is also used for dyeing. 

Elaeocarpus Hookerianus (pokaka). The bark contains tannin. Co- 
riaria ruscijolia (syn. C. sarmeniosa) contains tannin in all parts of the plant. 

Ackama rosaefolia (Makamaka) - Weinmannia sylvicola (Tawhero or 
Towai), W. racemosa {Towai or Tawero in the north, Kamaki in the south 
Island)' — Eugenia maire (Whakou or Wawhakou or Kiwaka), with 16.7 
per cent, of tannin in the bark E, Synithii with 10.7 p^r cent. Fuschm 
excorticula with 5.3 per cent -- Metrosideros spp. (with 15 to 18.35 per cent 
of tannin in its bark). - Fagus spp. (syn. Notlwjagus) — Fodocarpus spicafa 
(Matai or Black Pine) — Dacrydium cupressinum (red pine or Kimu) 
— Phvllocladus trichomanoides (celery-topped pine Tanekaha, Toatoa) 
with 28.66 per cent of tannin in the bark — Phyliocladus glauca (Toatoa) 
and Ph. Alpm^s (Mountain Toatoa) with tannin in its bark and phyllodia, 
and perhaps toii {Cordyline indivisa), supply a large amount of tannin. 

BBER, 45 - Melanorrhroea usitata, a Plant from Burma and Slam Producing a Blacli 

RESIN Lacquer. - Sec Xo, 5 ol tlrs Rcinii'. 

Tciips 4^^ - Sugar Cane Cultivation and the Manufacture of Sugar in the Republic of Sal- 

vador. Central America. — jjownib, harry a., in /.ouisiana Piun^-r, Vf»i. i,viv 

No. 18, pp. N’evv OrUxms, N’n\ ember loi;. 

I. — CuivTiv.vnoN. A description is first given of tlie method;; 
usually adopted in Salvador : the cane is planted between row^s of mai/.e. 
and all work is done by hand. Tlie author then describes the methods he 
adopted at La Labor de Duran, using machines, with which he obtained 
better results, both as regards increased yields and reduced labour. Tlie 
method is as follows : 

Pre-puraiion or the in June, July an I Au.iu-7t; h ^Iui.ine plough, cutting to a depth i>: 
9 inches was tlrst use 4 , then a sub soil* p'uugh, also cutting to 9 inchci. 

Harrod in:^ [about 6), with 4 i<c hano\v, every 15 days during summer to keep down weeds 

Preparation 0/ /nrro.aJS for plaiVin; (best time September or October), the furrows weR 
niadeinsipiires 7 feet apart both ways, s.^as t<a plant 900 plants per acre ; these furrows w<‘i-: 
about 15 inches ‘deep and tlie plough followed In’ a smill two-horse plough, Ioi>senit;i 
the subsoil to a depth of about 6 inches. 

Plantin the cane was planted at the intersecting points of the marking out, from 9 to 
selected cuttings of ;teycleach, plaiitedslantwise, with the eyeslooking up.andlightly covenc 

Harrodin^, with a small-toothed harrow (5 days after planting. 

During the rest of the rainy season a Moijxe plough cultivator \va5 
used every 10 days, going the way nf the furrow till this was filled up. aivi 
afterwards all possible ways that the planting admitted. 

During the dry season a Momne cane cultivator was used every 
days. 

The cost of work done by machine is only slightly les.^^ than that donf 
by hand, bnt with machines 2 men per day can care for 6 acres, whereas .y 
men a^e required to do the same work by hand, so that, bv using machines 
labour may be diverted to other w^ork. 

Not only w'as the crop (25 to 40 tons |)er acre) larger with machines 
but the juice obtained was better, perhaps on account of the wide planting 

The cane was cut by hand, well down, if jxissible under the groinul 

1**^4 fi] 
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II. — Manufaci'urk of thf sl'gar. - On small holdings the sugar is 
)btained by very simple methods. It is consumed in the country and known 
inder the following names, which also indicate the quality and origin : 
— i) panela or dnlce, a dark brown product, sometimes rather lighter, con- 
ainiug all the molasses ; 2) filon, a wliite or brown sugar, run into moulds 
md clarified after boiling ; 3) Mascahado or Muscovado, a light or dark 
)rown sugar made on some holdings. To make this, the mascabado, 
nimediately after boiling, is beaten up to a iK)wder and dried in the sun. 
This sugar keeps well in the dry season', but goes wet in the rainy sea^son. 
It is difficult to estimate the cost of making these sugars, because the 
vork is done by members of the famih' and friends, who are only paid very 
ittle. 

],rarge sugar producers may be divided into two groups — the Trust 
;ioiip and — the outsiders. The trust group has 7 factories with a total 
)ro(Uiction of 150000 quintals. The outsiders have q factories producing 
;o 000 quintals. The trust group have enough land to raise their annual 
)ro(Uiction to a million quintals, and the other group could do the same, 
.'here are also 1 000 000 acres of land suitable to sugar growing, an 
m|>ortaiit factor in tlie progress of the industry. 

i\Iost of tlie sugar made by the large producers is consumed in the Re- 
luhlic, but a fair amount is export e<l to San iTaucisco. 

Xo improved methods of niaiiufaclure are used. The smaller plants, 
there there is only a single crushing, yield about 125 lbs. per ton of cane ; in 
he larger plants the yield is from 140 to i()5 lbs. per ton of cane. There 
,re three qualities of sugar : i) good wffiite sugar ; 2) nearly wliite sugar ; 

} liiiht or dark browai sugar. The jirices are respectively 12, ii and (j 
(i) per roo lbs. The cane is generally of very good quality, the juice 
tinning from qo Beaume at the beginning of Xovember, and 12 and 13'^ 
Jeaume in February and March. 

7 Capparis albitrunca, a South African Plant Furnishing a Coffee Sub- 
stitute. -- See' Xu. 5 ..f th's A‘<-; 

3 - Production of Santal Oil in Mysore, British India. — ske No. 5 ot th.> At. jo.-. 

I - Tobacco GrowinginIreland(TheExperimentsinl 916 ). - KELi.r.R,G,N.,inycwf:a/ 

r'/ llu- ft -1 if.il I n ,i r :(ct t -K ,'nr \-ol. XVII, No. j. 

I'p. .<(11- (06. Dublin, lui;. 

fhe current scheme of tobacco experiments in Ireland, covering a 
eriod of ten ycar.<. and financed out of the Development Fund, was 
cuigurated in iqiq. 

The number of growers, the te.ttil areas cropped in iqi(). at the two cen- 
xs where experiments were couducterl. and the (piantity of tobacco pro- 
ncetl at each centre arc as follows : 


(i) I peso ^ 1)7, at pifr. ii-,1.). 
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Centre 


Ne. of Growers 


Acres 


Preliminary Packed 
Wi. lb. 


Adare, Co. I.,imei'ick ; MulUu rcw, KinL-’s Co. 51 ^>3 

Randiest own 6? 

(1) 4V100 lb. dry weight ,vcre destroyed hy (Ire on January ist., iot 7 


i (t) 11500 
(eslirnat(*<l) 
58 668 


The varieties grown were : Copper King and Kentucky Black, At- 
Randlestown centre, Rich Wonder and Yellow Mammoth, two variety 
closely akin to Copper King and Kentucky Black were also grown on 
a commercial scale. The following varieties in addition were grown at 
Randlestown centre for the purpose indicated : 


2 acres of Rurley ^ .r ^ • 

{ l<or the production of bright pipe cutters 
2 » Iri?;li Cold ( 

■\ \/^ » ^ • lor the prod 11 cl ion of a ci.garette tobaca) 

of the Virginia 

At Adare centre three roods of Irish Gold and a half acre of Giourki-n 
were grown for the production of cigarette tobacco of the Virginia and Turk- 
ish types respectively. In addition to the seven varieties which were grown 
on a commercial scale, tests were conducted on a small scale at one centrt 
with two varieties and three hybrids. 

The results of experiments with varieties were as follows ; 

For Roll and Ping. — No variety tested proved better than Copper 
King, which had a superior habit of growth. 

Bright Pipe Cutters. — Broad Leaf Burley ami Irish Gold proved quite 
suitable for the production of bright pipe cutters, but Ixith varieties rven i 
very susceptible to root rot, and also proved much more difficult and ex | 
pensive to cure than heavy dark tobacco. 

Cigarette 1 obacco. — A severe attack of root rot seriously interfered witl 
the experiments with the Irish Gold variety for cigarette purixjses. At oin 
centre a half acre of Giouikioi, a Turkish variety, was planted very late aiu 
gave a very poor return. 

The results of the year's work with bright tobaccos, suitable for d 
garette and pipe cutters, emphasized the fact tliat the production of then 
types of tobacco involves greater difficulty and risk than the productk'E 
of heavy dark tobacco. 

Experience and careful tests have shown that it is very difficult to coj^c 
■v^iththe root rot disease, caused by the fungus Thielavia bastcohi. Soiik 
crops were impel ceptibly damaged, others were almost completely destroivd 
Tobacco grown on moory land apd rich friable loam suffered least. 

hor the rehandling of the 1915 crop both centres were equipjx^d witl 
the latest pattern of Proctor continuous, automatic, redryine and orderius: 
machine. 

The experiments indicate that a Proctor machine would be a very elk- 

w 
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cient and economic instrument in the preparation for market of Irish to- 
bacco if the growing of the crop were on an extensive and permanent basis. 
Xhe rehandling equipment at each centre represents a capital outlay of, 
Eipproxiinately, £ 2000. 

Under commercial conditions, such as exist in America, the annual 
cliarge for this equipment would l->e distributed over the produce of 1000 
acres or more. 

Any tobacco produced in 1915, which was not sold to factories controlled 
jby the experimenters, was dis[)osed of through tobacco brokers and mer- 
bliants. 

In 1915 the preliminary packed weight of the tobacco grown on the 
;otal area of 225 Vg acres was 144 289 lb. Of this ([uantity a total of 132 689 lb. 
has been sold at an average price of jd. per lb. The cost of growing pipe 
:obacco in 1915 ranged from ^d. to jier lb. and the cost of rehandl- 

ing at the different centres ranged from i.fx/. to 3.3^, per lb. These fig- 
ures are exclusive of any charges in respect of capital or 5U|>ervisioii. The 
packing and bonding of the 1916 cro]> has not yet been completed. No 
lifficulty is anticipated inscllii'g the crop, the prohibition of the iiTqxirta- 
tion of tobacco having strengthened the demand and increased the ]nices 
or Irish grown tobacco, 

;o - Tobacco from Northern Nigeria. - se- x. ^ of ihi< li'. 

;i - The Leguminosae DoUchos melanophthalmus and D* sesquipedalis 
as Vegetables in Italy. — K.vcionieki, \,rTi..iu,in iiullcttino delta A Socicta I CSC am di 
OrtiCiAt im, Ycnr XJJI, .Vo. lo, pp, 140- 13 1, I'lorcncc, Otlt^bcr 

The dolichos cultivated in Tuscan>’ under the names of “fagiolini 
laU’occhk) or " fagiolini di vSant’Anna belong to a niixtnre of numerous 
onus and varieties of Dolichos mclanophthahnus. By separating and select- 
ng them it would be easy to obtain improved sj^ecies. 

Tor over a century the asparagus bean (“ fagiolo asparagio ” or " dolico 
[igante”or “fagiolo di Cuba 'U c'onsidered to be an improved spec-ies 
if Dolichos sesquipcdalis, has been cultivated in Tuscan gardens, 
t is a climbing plant which reaches a height of alx)ut 10 feet. The 
;reen pods, about 18 to 20 inches long (when quite ripe they are about 31 
iiches long) are eaten. They are grruvn in soil dug dee])ly at the beginning 
>f winter and maiuircd with well rotted manure, siq)erphosphate and a 
ittle ]x>tassic fertiliser. Sowing is carried out in mid- April in trenches from 
to 39 inches apart, the seeds arc placed two or three together at distan- 
:es about 10 inches. When the j)laiits are large enough they are lulled 
ip, usually after an a])plicatiou of li(juid manure. After this all that rc- 
riains to be done is to fix the plants on to tlieir supports (cane fences, etc.) 
lud to water them abundantly. The occasional application of liquid 
tianure when watering during tlie summer improves the yield, wliich starts 
awards the middle of July and continues till the first white frosts. 

Crossings between the various Dolichos are very easy, whereas those 
tetween the various Phascolus are very diflieult. Crossing Dolichos and 
PJmcoIus never succeeded. 
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-52 - A Simple Method for Forcing Rhubarb in the Open Air. 

Rulhi'in de ^Association dcs Yenr XXVI. 


■ Dufour Atjgttst, i: 


plate. Genevti, November, • .1 

Among the many methods in use for forcing rhubarb m tlie open air 
a very simple one consists in using an old cask, the bottom or end of wind 

has been removed, the other being left. , . t r 

After having dressed the foot of the rhubarb in ^ovembe^ with fresi 
horse maurc, the cask is placed over the roots and surrounded with a suffi 
cient quantity of stable manure and litter to warm the jdaut and helptli 
leaves to grow. A heat of from 25 to 30^^ C. is thus obtained. If too grea 
a heat is to be feared air is let in through the bung-hole. 

Xhe following Kiiglish and American varieties arc distinguished b\ tlici 
earliness and a.re well adapted to torciiig ‘ Ivarly Xaxtou Rhubarb, deei;] 
coloured ; Hotda^^s Giant ; Hanke's Champagne ; Daw’s Chanquoii ; Johnsto 
vSt. Martin; Dancer’s Karly Scarlet ; .Mitchell’s Royal Albert ; etc. (i). 


53 - The Work of the Philippine Bureau of Forestry. Fischer, a. r. (Director of i ..r, . 

ry),in Annual Report of the Dircctur ot For estry of the Phi! ippinc Islands for the Fiscal y, 
Ended December 11, ic,i6. The Cavernment of the I^hihppive Islands Department of ! 
culture and Pi aturul Resources , Bureau of Forestry, pp. S p Miinila , iiji;. 

This Report of the Director of Forestry of the Philippine Islands show 
in the first place, that the Bureau has continued the projiaganda w^oik c;i: 
Tied out to show tlie people the benefits to be derived from the forest law 
The wood expert has also done important work in the study and ideiitii 
cation of the trees arid their ])roducts (2). Considerable surveying an 
inspf^ction work was also done. Besides the ordinary w^ork of t! 
Administrative Division, mention must be made of the Division < 
Investigation, whose staff also gives instruction in the I'orest Schn.,. 
The chief work carried out by this Division consisted in recoiinaissa.jvv 
work, su])plying information for the forest ma})s, dendrology (flora of tlh 
forest reserves devoted to experimental work ; check list of woody plant' 
of the Philippines; research on rattan [Cafamita Rofan^], rubber ai: 
bamboo plants), silviculture (growth studies, silvical notes, leproductii" 
studies, planting, seed collection). 

Reforestation is of paraniount importance in the Philqqnnes, for nve 
40 % of the total area is covered wdthcogon grass {Impcrida cxnftald), w ine 
is useless for grazing, is a fire menace, exhausts the soil and is a breedii:, 
place for locusts. Its destruction, which is necessary to |>rotect the cn'>ir 
entails gr^^at expense. A tree, ipil-ipil {LeHcaena pfauca Bentli.), has bco 
found w’hich will kill out cogon grass within tw'o years. Besides tins rut 
hunbang {Aleurites inoluccana Willd.) and bagilnmbang [AUitriit's frisptyo^ 
Blco.) were also planted. 

The lumber trade improved in tot 6. The ])rinciy)al markets for th.' 
))rodiict are those of Hongkong, China and the Dnitcd States, besides tk 


(tj Beealsf> R. September, 191“, No. ,S: i, p, i j6o, imdcr Rhub.xrb. [Ed.] (:;) Sec; ScUnV 
DER B. B. (Wood Expert, Bureau of Forestry), Cotnmereial Woods of the rliilippincs; Tb' 
Frepar.-ition and I’se.s, in I'Xpartmfvd of the InUrioyy Bureau ea P'lfresUx, Bulletin'S'' '■ 
pp. 274 d- 12 lies. 8 i>latcs. Atinila, 
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ical market. The shortage of coal and its high cost gave, at the end of 
)i6, a great impulse to the production of fire wood, which is. also used on 
le railways. In 1916, the production of fire wood reached 292 336 cubic 
etres (i cubic metre = 424 board feet). 

The Bureau of Forestry of the Philippine Islands administers 16 mil- 
)n hectares of forests, and includes 201 employees of all grades, In 1916 


le revenue was distributed as follows : 

Appropriations ' <521 205.20 (1) 

Revenue 494 447.65 

Expenditure 285 708.09 

Surplus 208739.56 

Percentage of csi)cndUuie to revenue . . 58 % 


The following data on the utilisation of the public and private forests 
. igi6 are of interest. 



Public forcits 

Private ((..rests 

Timber 

. , 3414^5 cubic metres 2572 cubic metres 

1 'irewood 

■ • 292 336 

84 {28 

Charcoal 

2233 

I .SI5 

Dyeu'otid 

, . 32.81466 kg. 

— 

Tan bark 

I 543 686 

2 237 k" 

Dye bark 

■ ■ 93057 

8 505 0 

Wood oils ... 

63 353 


Oum mastic . . . 

. . 1 089 448 

— 

Gum elcmi ... 

251657 

— 

Gutta-percha .... 

19077 


Split rattan ... 

3112 126 . 

2 187 kg. 

Go go 

■ • 157324 

5 1 r 


The woods most commoiily used for timber are those of the Diptero- 
rpaceae (“lauan'\ “apitoiig’', “ taiiguilc ” or Philippine mahogany, 
c.) {2). In 1916 the exports were : 


Timber , . 
Copal ■ . 
Kleini . . 
Outta-percha 
Rattan . . 


79 <'t54 ctibic metres 

I I.V5 ^<38 kg 

104 311 
:9 962 

ICO peel’s 


LIVE STOCK AND BREEDING. 

■ Studies on Fagopyrismus and Similar Affections in Canada. — bk'. ce, r: n , in the 

Joumal of the Awcrican Veterinary Medienl As<;oci<i‘i'^n, Vol, .^ii, No. 2, pi>. iSo-19^. 
Ithaca, N. Y., November^ 1917. 

Pagopyrismus is an erythema of the unpigmented skin, often acconi- 
tiled by nervous symptoms and which sometimes ends fatally. Its 
idiiction requires the following factors : i) iinpiginented skin, 2) in- 


( t ) peso ■■ 2s, ni/a d. at ixar, (:) See B, 1915, No. 823 [Ed]. 
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section of buckwheat, 3) direct sunshine Somewhat similar conditioi 
my be produced by Medicago, Trifolium Hypencum and Polygon, w, 1 ) 
writer had occasion to study an outbreak of fagopynsnm.s 111 York: 
sows and young pigs belonging to the University of British Columbia wl„, 
had been niiubng on a pasture with buckwheat m flower for only 24 ho^ 

^sStoll^of the disease. In mild cases, there is erjdhema and sligi, 
inflammatory swelling accompanied by intolerable itching the region 5 
the head and ears being the most commonly affected In the seven 
cases there niav be some disturbance of breathing, digestive trouble, an; 
symptoms of brain affection. Death may result in 12 hours. In 111,,: 

cases, recovery takes place in a few days. 

Trealynent. Affected animals should be moved at once into the sliaai 
111 severe cases, treatment should be given to reduce inflammation. ; 

In Mav 1916 a herd of Holstein heifers, belonging to the Agassiz [C^ 
nada) Experimental Farm, which had been running in woody pasture whe, 
there were large numbers of different species of Pa/}'gn«»>n were found ti 
be suffering from the symptoms of fagopyrismus. The parts directly expose: 
to the sun's rays were affected, the dermatitis being confined to the win, 
parts of the skin. This fact induced the writer to study the disease. 

On July 1 8th, 3 white pigs were placed in the shade and fed until tl 
28th, as follows: ~ one served as a control and was fed on mixed grass a:, 
shorts, the 2nd. on shorts and red clo\"er (T . pratense) ; the 3rd received short 
and Polygonu^n Persicarra. From July 28 to August 4. the were pLitt 
ill pens so situated that they could not get out of the sun. The next dar 
the ears of all the pigs were reddened, those of the 2nd. and 3rd. pigs bun 


slightl}" the worst. 

In a 2nd, experiment, made with the same animals, one was fed for i 
days on a diet of Polygonum Hydropiper without any results being obtains 
A yearling Holstein bull, wdth a great deal of unpigmented skin, was kii 
from August 10 to 28 in a pen in the open and fed exclusively on Polygon^ 
jceae : Polygonum Persicaria, P. Hydropiper, P. avicidare, P. acre, P. hydrop: 
peroides. No ill effects, however, ensued. 

Ill conclusion, there experiments do not confirm the opinion advanci 
by different writers LoxG, MtllXER, FriEDBERGKR, pROHNER.etc 

that other species of Polygonum are toxic, as well as P. fagopyrunu 


55 - Eradicating Tall Larkspur on Cattle Ranges in the U. S, National Forests u . - 

AldocS, tv, in (.’mild Sfafss 01 Aiiricui/itii’, i'unncr's BuUitin, X-' 

])p. 23, S rigs., \ tables. W'ashinglun, Augu:^!, n^i/. 

Poisoning by tall larkspur [Delphinium cxaliatim) causes heavy lo? 
of cattle each year in the National Forests of the United States, Dunri 
the last 3 years, 5 500 head of cattle, estimated at § 300 000, were lost a:- 
nualE^ tiirougli poisonous plants ; abo\;t 90 % of this loss is attributall 
to tall larkspur. The bulletin describes the efforts made to eliminate ts 


(1) iSce R. January, 1917, X'o, 5^, \Ed,) 
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IS caused by this plant. Experiments made in and 1914 in the for- 
:s show that grubbing out the plants is the most effective method. The 
irk of eradication was continued in 1915 on about 14000 acres of cattle 
ige in the National Forest. 

The work is done by grubbing out the greater part of the root system, 
-hiding the main and lateral roots. The depth depends on the size of 
e roots ; for medium sized roots {about 2 feet) the depth should be 8 i li- 
es, for shorter roots, 6 inches suffice. Very large bunches often have large, 
allow lateral roots, which should be removed to at least 4 inches from 
lere they lea.ve the main root, for a little more than 6 of the larkspur 
Pv'ive the first eradication and grow again from the roots which have 
cn insufficiently removed. Eradication should be carried out during 

0 consecutive years. 

The work is best carried out early in the season, as soon as the plants 
VC grown sufficiently to be easily reccgtiiscd. The plants may be left 
read out in the sun for a week, after which they are so dry that the cattle 
II not eat them. This method is preferable to that of piling the plants 
d burning them, and also requires less labour. 

The tool used is determined by the nature of the ground, a j>ick inat- 
ick, or hoe with the spur cut off and the blade drawn out to about 9 inches, 
ly be used. 

The cost of the first eradication varies from $ 3.65 to $ 10. 10 per acre 
cording to the number of plants, nature of the soil, and whether the range 
if roe from rocks, willows and brush. The cost of the second eradication 
cs not exceed S i per acre. 

Grazing by sheep, which are not snscei)tible to the poisoning, has only 
iniited success which depends chiefly on the choice of the most fa^^ou^ahle 
riod, the spring. 

Fencing off the infested land by drift fences is more costly than gnibb- 

1 and should only he adopted if horses or sheep are available to graze 
? areas from which the cattle arc excluded. 

j - The Properties of the Serum of Animals Hyperimmunised against Glanders, 
and the Choice of Animals for the Preparation of Such Serum Rich in Suitable 
Antibodies. — imaTKin. a:, and I'rv'zi, o.,. in .lai av.?.': d,: 

Classc tii liuih'Wfffichc c 5.«Vol. XX\'. I'art 

i)}'. t^oine, r, loi;. 

The writers have attempted to prepare anti -glanders sera rich in anti- 
dies by using the following animals : the dss, which is vct>' susce])tible to 
aiders, and when infected naturally or ex])erinientally, usually suffers 
'in the acute form of the disease ; the mule, in which the disease is usually 
ry acute (though acute cases arc fairly cominou in that animal and chro-, 
• cases are not rare) ; the horse, in which the disease is usually chronic ; 

' which is naturally quite immune, 

Tlic ex])eriments were as follows : 

Immunity obtained by usin^^ bacilli hilled by ehemiea! tneaus. ■■■ On Au- 
I9if>, a horse received an intravenous injection of a 7- to 8-day, 
f-culture on agar of glanders bacilli killed with a sohitionof bichloride 
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of mercury. The following injections were tirade in incre^ing doses ; : 
the 12th. injection 5 agar cultures were inoculated. The iirrt mjectwi 
were given close together ; afterwards they were given every 5 da^ t>P t 
the end of January, 1917. they were given every 12 or^ days. 

Immunity obtained by using bacilh killed by heat. On August 
1016 a horse, mule and an ass were treated like the horse mentioned abovr 
with the difference that the bacilli were killed by heat. 

Immunity obtained bv means oj bactih killed by heat and by a mallem. 
toxin. - Two horses and an ass were treated with liacilh kiUed by he* 
and bv malleinic toxin obtained by a special process. j ■ r 

Immunity conferred on cattle by means of bactih killed by heatandyirulm 
hacilH. - Two oxen were immunised subcutaneously ; the first received » 
iectionsofveiv cirulent bacilli grown on agar ; the second received cultmis 
horn the same stock, biit killed by heat (i to 6 abundant cultures * 
Tetri dishes). The injections were made regularly every 5 days for abet,; 
8 months. The oxen 'supported the immunising treatment very well. 

REsui,TS -- In August 1917, the subjects under treatment yielde 
serum having the following specific qualities : very energetic precipiiatm 
power ■ aggiutinising power very manifest, even at considerable dilutions 
e. g., of I : 10 000 to I : 20 000 (the heat test showed the specific nature 
the agglutinins of these sera, in showing that they were such as would cor, 
fer immunitv) ; this serum has abundance of a specific sensitizing agen; 
easily recognisable either in presence of Bacillus mallei, or in presence 1 
different bacillary extracts. i ■ • 

The animals under treatment did not all > ield a sernm of equal actiMt} 
Those inoculated with broth or a ear cultures of Bacillus mallei and wi. 


mallei ti gave quite inactive serum. 

If the precipi fating, aggluiinising, and senstitzing powers of tlfe \arinv 
sera obtained are classed by means of numbers from one to ten, the folloii 
ing scale is obtained : serum from oxen. lo ; serum from horses, 8 , serui 
from mules, 4 ; serum from asses, i to 2. The power of fixing alexins, yu 
cipitating malleinic poisons and aggiutinising the ^^arions races of B. itu 
lei is perfectly proportional for all the sera. 

Conclusions. — i) It is possible to obtain from the different aniiiu 
(ox, horse, mnlet ass) anti-glanders sera with strong precijjitating poMc 
in regard to various malleins and cultures of the bacillus obtained by ii 
tration, of high aggiutinising power and containing specific sensitip 
agents, easily recognisable in presence of the causal organism or its vanoi 
extracts. 


2) The existence of a more or less great iudi\ idual disposition ‘ 
glanders has an inversely proportional effect in the production of ani 
glanders antibodies. In fact, these antibodies, which show the work ix 
formed by the organism in order to acquire immunity, are more abun(hv 
in ox-serum and diminish progressively through the horse, mule and 

3) According to the writers, the fact the oxen are immune to t 
disease should not be considered as being related to the lack of affii^i' 
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-tween B. mallei and the cellular units of the organism, as these latter are 
>rtainly and actively affected by B. mallei. 

4) It is inadvisable to treat the animals with agar or broth cultures 
■ the glanders virus together with mallein, with the intention of produc- 
yr a complete serum, for the soluble products of B. mallei contained in 
ispcnsion in the broth cultures, or tlie crude mallein injected, possibly 
hng modified only slowly, finally neutralise in vivo the antibodies produced 
c the bodies of the organisms, or else the haptophoric (i) group of the pre- 
pitin former absorbs and fixes the precipitin. 

5) The precipitins contained in the anti-glanders sera prepared by the 
liters are thermo labile ; temperatures between 55 and 60^ C destroy the 
inetional, precipitogenous, and active group of the precipitins, which are 
laiiged into precipitoids. 

The work w^as carried {)ut in the '* Glanders Research Laboratory " 

[ the 3rd, Italian Army. The writers place their anti-glanders sera at 
le disposal of other workers. 

j7 - Endoglobular Parasites Causing Diseases of Animals in Russian Turkestan. — 

YakjmofF, W’’. J.. and ccjllab 'rators, in the EvUcim lU la Socicte de Palhah-ipc exntiqw:, 

Vr>l. X, No. 4, pp. IViri-;, .^pril ii, 1917. 

The authors have obser\’ed the following haematozoan diseases of 
iiiinals in Russian Turkestan : * — 

A PiROPLASMOsrt^ — i) Bovine piroplasmosis, due to Piroplasma 
v^cminum, easily curat by injections of trypanobhie. 

2) Kquine piroplasniosis, caused by P. cabal li ; treatment with try- 
aiiobliie has given good results, 

0 ) Accotfimg to Ehrlich’s side-chain theory (i88s) , the cell is composed of a central mo- 
cul'ir complex upon the preservation of which the existence and ruerj^y of the whole cell 
?pcnd. Uranchingoff from thisceutral clement arc atomic groups, the so-called “ side-chains *' 
‘‘'ccll-rcceptors ’’.These receptors are differently composed and each possesses its own spe- 
I'ic allinity for fool m ilccnles brought to the cell by the circulation. These receptors bind 
turn the food molecules to the cell itself, and as these are taken up and utilised in the cell 
ctabolism, so are also toxins which may be brought to the cellular elements by the body 
aids. Thus there arc nulro-rcceptors, wliich take up nourishment, and chemo-rerepfc>rs, which 
-tract chemical bodies. The combination of nutro-receptor uith the food molecule is tem- 
aary ; but with the chemo-receptors.if the toxin be not immediately destroyed, the cellsac- 
Slccs the receptor to which the toxin is attached. The cell then increases the nmnber of re- 
.'])tors, which may be produced in such number as to be lit»erated from the cell, and if toxin 
Lolccutes be present a union takes place between the two. The injection of an immune serum 
, therefore, equivalent to injecting material containing side-chains. 

Ehrlich divides the side-chains, according to their structure into 3 gronp-s: 1} receptors 
-inlaining a single coinbiuing or [uiptophonc group, which enables them to unite with a corres- 
"'iiding group of their respective antigens, such as rtn/j'/'LvrikS anlicomplcfnctUs, aniifcrmcnis, 
tc.; 2) receptors possessing the same qualities as the first, but having an additional group, 
he cr^ophoric group, and by neans of these the antigen is further acted i\]pon ; to this group 
dong a:^;lutinins and Prccipiims ; 3) ambocepievs, so called on account of their possessing two 
oiubinlng groups ; the tirst belong to the haptophoric group, uniting the antigen to the cell, 
nd the second to the complemetUophil ic group, which combines the complement of the serum. 
'f-E. \V.\LLis Ho.vrtv, Veterinary Thcrapcniia;, 3n.t edition, pp. 5.15-54/- If<-Uidon, 1916, (Ed.) 

[56'57 J 
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3) Sheep piroplasmosis, in which the Pitoplusma is pearshaped. 

4) Goat piroplasmosis. 

5) Wolf piroplasmosis, which seems to be very common, or of 
the animals examined at the abattoirs of Taschkente and Boukhara being 
attacked, the majority only slightly; the parasites seem to resemblt 
Theileria; in one case a parasite was found which was morphologically 
similar to P. canis, though it had not been found in dogs (the authors have 
examined practically only town dogs). 

B. Theieeroses. - i) Bovine theilerosis occurs in two forms : acute and 
chronic ; the first form appears to last several days, then becoming chronic. 
The disease is probably caused by Theileria mutans or some related organism. 

2) Sheep theilerosis, caused by 7 h, oris. 

3) Camel theilerosis, for which the authors have founded the specks 
77 /. cameknsis, 

4) Fox theilerosis. 

C. Ntjttaleioses. — i) Horse nuttalliosis, caused by Nuttallia equi. 

2) Ass nuttalliosis. 

D. Axaplasmo.se.s. — 1) Bovine anaplasmosis, due to A^iuplasma mar- 
ginak) described as marginal points, nearly always associated w-ith thti 
lerosis. 

2) Horse anaplasmosis. 

3) Dog anaplasmosis. 

5S - Notes in Regard to Bots, OastrophUus spp. — hall, .ma.urke c, in the / . 

of the Anu'Ticcn Veterinary Vul. TJI, Xt). pp. 1771^^4. Itlvica, X. Y. 

Xovcinber, njiy. 

The experiments described were carried out at tlie Research Ivaboralory 
of Messrs. Parke, DaviS and Co., Detroit, Michigan. In order to make siin.- 
that the parasites had been expelled the treatment was, in seme cases, fol- 
lowed by a post-mortem examination. Carbon bisulphide (recomtuended 
by PerroxCito and Bosso in 1894, and by many later authors) is very effi- 
cacious against bots, expelling all the larvae. The U. S. Department of 
Agriculture recommends 4 doses from 10 to 12 mg. each, administered at 
intervals of i hour. The author, in his experiments, gave a dose (in capsule) 
of 12 mg. follow^ed by a second dose in i 14 hours, and, r hours latei. 
800 mg. of linseed oil ; a few days later 3 doses of 12 mg. each w'ere given 
at intervals of i hour. 

Chloroform and oil of chenopodium are no value against bots. 

G. iniesiinalis {G. equis) may cause myiasis in dogs to which are fol 
well developed larvae from the stomach of the horse. G. nasal is anti 
G. hemorrhoidalis only adapt themselves to the dog to a limited extent. 

59 Observations on a Contagious Camel Disease Called Jhooling” in British India- 

— Cross, II, F, ,in Ai^riciilimal Research fnsfUnIe Rullcfitt Xo, 7’, r pp, -f- \ Ik’. Cal- 

cuUa, 1917. 

‘ Jhoolak’'or “ Jhooling ” is a contagious disease of camels maiiifestiiij; 
itself ni the formation of local tumours, hot and jrainful, of a fibrous charac- 
ter, and tenniiiating in suppuration and raw patches. The disease is wddely 

[5t.59] 
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istributed throughout the Punjab. It usually occurs in cold weather, 
ut is met with occasionally in hot weather. The causal organism has not 
et been isolated, though it is probably a fungus. Horses, buffaloes and 
a;^tle kept in contact with camels suffering from J booling do not contract 
Jie disease, nor can it be produced in them by inoculation of emulsion of 
[le lesion, nor by rubbing portions of the lesion on their skin, whether the 
Icin be scarified or not. On the other hand, healthy camels kept in contact 
fitli camels suffering from Jhooling contract the disease rapidly. 

As a preventive measure, the writer advises the isolation of infected 
ninials. The best treatment, and one which gives very satisfactory results 
5 the following: ~ A strong red iodide of mercury blister should be applied, 
nd after 3 days washed off with soap and water. The diseased areas should 
hen be excised and finely jx>wdered permanganate of potash applied. Three 
.ressing at intervals of 4 days are usually sufficient. 


0 - The Mortality of Rabbits in Wet Years in Consequence of Coccidiosis. — 

* Railliei, in Compfn r^ndtis cL'} St’iUiCi’-i Jc !' ■rA':,ri(ulturi’ .ie I-nfrci^Vo]. 3, 
N<'. i I’P- Xovciiirc-r 7, 1917. 

On account of the importance of rabbit breeding on account of the war, 
nd in consequence of the high mortality of this animal in wet years, the 
writer shows that the chief cause of the mortality is coccidiosis, which oc- 
urs in two chief forms : hepatic and intestinal ; Iwth of which may be acute 
|r chronic. 

The symptoms and course of the disease are described (being practi- 
ally identical in both forms) ; the life-cycle of the parasite is then described, 
'he parasite only produces sporozoites (the agents of infection) when the 
Di\'ironment is damp, wliich cxjjlains why coccidiosis is prevalent in wet 
[ears. 

The preventive measures for controlling the disease are described ; 
iolatiiig or destroying diseased or suspected animals ; burning or deeply 
urying the cor])ses or viscera ; disinfecting the litter with water contain- 
ig 40 grms. of sulphuric acid per litre or sprinkling it with ([uickhiiie ; 
isinfecting the cages by washing them in l;oiling water ; not crowding the 
ahbits together ; early separation of }'onng from adult animals : placing 
he hutches in health)', well ^'entilated and dry places ; giving dry or cooked 
X)d in preference to green stuff, pjarticularly when earthy and wet ; ]3utt- 
ag tile food in trelli.'^ed mangers, ]'»laced at a certain height : providing 
lean, fresh water in drinking troughs that are easy to clean. 

As regards treatment, the writer states that he knows no sure one. 
ome veterinarians pre.scribe atox>*l and sodium emetic (sodium tartrate 

aiitinionyl) but its use is 3iot safe. A less dangerous remedy is ad\’ised 
y Iviigli.sh and American writers; such is a solution of iron sulphate or a 
)lutioii of cutch (extract of .bv/efu catechu) both given at the rate of about 
''i centigrammes ]K‘r litre of drinking water. An Itadian veterinarian, 
a>:i.orf,nzo. has rw'ently announced the complete cure of intestinal 
)ecidiosis n{ the bull by moans of thymol given uptothedo.se of 13 gin. 
cr (lay ; doses of 25 to 50 centigrammes might be tried with the rabbit. 
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6i - Intestinal Parasites of Poultry, Their Prevention and Treatment. - wickwajs, 

A B ill Domimon »/ Ik^rlmcnt of Africllm^, VeoW: of Amnmh Hronrh , Ihl 

’no. 11, pp. 13 r .1 I'let'-’S- OtrawA, 1917. , , 

This bulletin was writen for poultry breeders as it was found that, o| 
aU the diseases of poultry, those caused by intestinal parasites cause tht 
greatest loss The annual money losses from preventable causes is at 
least 10 % of the yearly production of the poultry industry, t. e., abom 

5 -million dollars. , ^ j ... i 

After a short description of the Cestodes, Nematodes and lrematodt*s 
found in poultry and the symptoms of infection , the author summarises the 
various treatments tested by him which may be recommended. One or 
two teasix^onfulls of turpentine per fowl seems the most efficacious cure 
and is one which is easily applied. In order to avoid the irritation caused 
by the turpentine when given through the mouth it is preferable to use ;• 
piece of rubber tubing about % inch in diameter. After the tubing h;i? 
been oiled it is passed gently into the mouth and gradually worked down tlie 
guUet into the crop. The turpentine may be passed through tlie tube l^y 
means of a small medicine dropper. 

62 - Feeding Studies: The Causes of the Dietary Insufficiency of Ceitain Rations, 

— Sec No. 2 of this Krvic-w. 


03 - On the Impossibility of Watering the Milk by giving Urge Quantities of Watei 
to the Cow. — roRCHER, Ch., in Anm/r.-- cf <hs Frjr.ihs, Yorir n 

Nos. if> 5 -io(i, up. IV.ris, J uly- Align st , I'Or. 

On account of the large number of experts and chemists who still be 
lieve in “ polvlactie ” or “mouillage au ventre and the danger of such ; 
belief from the point of \'iew of the repression of fraiul, tlie author {Profes 
sor at the Veterinary >School ofjyvons) shows liow incorreet that idea h 
according to which, the ingestion of large quantities of water by a lacpit 
mg female is foilow’ed by a V'critable cvatcaing of the milk. 

He recalls the physiology of lactation, insisting on the fact that mil: 
is secreted, not excreted. The researches, experiments and coiicliishui 
of M.ALPEAUX. l\lAij,kvRE, Rkgxard, etc., are quoted. 

The note concludes that “ ixilylactie ” (watering tlie milk through tli 
cow) does not exist, and that it is nonsense, Ixith physiologically and exper 
mentallv, that could not be used as the basis for any reasonable judied 
decision. 


64 - Methods for Approximating the Relative Toxicity of Cottonseed Products (u 

Carrt:!th, Erank Et, iii The Journal of Binhi'iioal Chemi^iry , V'ot XXXIl, No, 
pp. 87-go. BaltliiKirc , October, igi/. 

The work described wais carried out at the North Carolina Agricnltin 
Experiment Station, West Raleigh. 

In collaboration with Mr. Withers, the author undertook investig 
tioiis into the cause of cottonseed meal poisoning. These invest! gat ioi 
which have not yet been published, showxd that, as a rule, the relali 


(i) See also R. .-\upn-ist. igir.Nu. 7.?i. 
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toxicity of cottonseed meals varies with the extent to which the raw cotton- 
seed kernels are cooked in the oil mill. 

The raw kernels are highly toxic to animals since they contain about 
3.6 % gossypol, a highly poisonous phenolic plant pigment. On cooking 
with moist heat, as in the hot pressing processes, preparatory to expressing 
the oil, the glands containing gossypol are disintegrated, and the gossypol 
speads over the surface of the seed tissue and apparently undergoes a change 
which appears to be a partial oxidation. This change takes place very rapid- 
ly, for some meals which have been cooked for 20 to 30 minutes only are 
not markedly toxic for rats. The cooking process change the ether-soluble 
and oil-soluble gossypol to a substance which, in the meal, is no longer solu- 
ble in either ether or oil, possibly because it is in some way chemically com- 
bined with some constituent of the meal (protein). Its presence in large 
amounts in ether-cxtractcd cottonseed meal may be proved by treating the 
meal with hot alcoholic potash. The supernatant liquid contains the sub- 
stance which, like goS5>q?ol, soon oxidises, producing a beautiful blue colour. 
The author calls this substance, which is much less toxic than gossypol, 

' D” gossypol. 

Cold pressed meal is not more toxic than hot pressed meal ; this is due 
to the fact that, in cold pressed incal, about ths. of the total gossypol 
!)f the seed passes into the oil. Thus, whereas hot pressing greatly reduces 
the toxicity of the cotton seed by producing a chemical change, cokl press- 
ing reduces it by passing the gossypol into the oil. 

If the gossypol is present in the meal it may be extracted by ether or 
letectedby the following microscopic method. 

1) Sul phut ic Acid te^l for unchanged gossypol. ~ A little of the meal 
IS sprinkled on a glass slide and treated wnth a drop of concentrated sulphuric 
icid. The result is observed through the low j)ow'er of the microscope. 
If numerous red areas appe^ar where the acid touches the more or less 
'jroken up “glands”, toxic unchanged gossypol is present. Thoroughly 
:ooked meals and cottonseed flour show ver)* few and vci small red areas. 

2) Quantiiaiivc. determination of the gossypol present in cottonseed meal 
’ising aniline as a precipitant. — This method is based on the fact that the 
inchanged gossypol present in the meal is easily extracted by ether, tege- 
:her with the oil. Gossypol forms a very slightly soluble compound with 
iniline, which separates from the oily extraet and maybe filtered out aiid 
weighed. 

^>5 - Food Value of the Waste Leaves of Different Varieties of Cabbage ; Investiga- 
tions in Holland. —DkVrifs, J. J.Ott., in Lim.puvni'~Ke,-kb!ad,Y(:-dt 26, 

X<>. 45, Supplement p. i. Schicclaiii. November 10, 1017, 

III 1912 the cauliflowers grown in Holland covered au area of boooacre.s, 
red cabbage 4774 acres, and white cabbage and common cabbage 48S5 
icres. Estimating the quantity of waste leaves per acre at 5 tons for 
cauliflower and from 8 to 8 V2 tons for white and other hearted cabbage, 
ibout 120 000 tons of such leaves are produced annually in Holland. 

In order to estimate the fgod value of this waste, analyses were made at 

64 «S] 
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the Hoorn Agricultural Experiment Station. The results obtained an 
given in Table I. 


Table I. — Composition of waste stems and leaves of different varieties 
of cabbage. 



CauH- 

floM'er 

r.,e.ives 
of cauliflower 

Leaves 

of red cabbage 

Leaves 

of white cabbagi 


stems 

I 



II 

111 


11 

Urv matter 

1 6.6 

1 

II.2 % 


i 

12,0 % 

12. 1 

9-9 % 

% 

ir.S 

Composition of dry matter: 

i 








Ash 

i 9 C !' 

24.8 

24.3 

23.2 

18.4 

*05 ! 

2 5-2 

Z 2 .I 

Ash insoluble in water 


14.8 

17 ^ , 

15.4 

12.6 

4-5 ^ 

17.6 


Fibie 

'55-0 1. 

II. 0 

16.9 

14.7 

14 1 

‘ 5-2 

12.6 

12.9 

Fat • 

0.8 1 

51 

3-5 ! 

4.8 

5 4 

3-4 f 

! 4.2 

4.2 

N-free extract 

M -9 

33.4 ! 

335 

41.2 

43.0 

H.S ) 

; 42-7 

2.9 

Crude protein 

ro.3 j 

23.7 121.8 

[61 

19.1 

26.1 : 

15 4 

17.9 

Eure protein 

9 ^ 

17. 1 

18.2 

11,4 

13 9 

' 5.8 H 

[10.4 

12 8 

Digestible protein . . . . 

4.5 

14.1 ; 

134 

9 3 

ti.7 

..,.3 1 

M 

to. 4 


These analyses show that : — 

r) The food value of waste cauliflower leaves may be compared to 
that of brewers’ grains. 

2) Waste leaves of red cabbage have a food value double that of 
clover hay. 

3) Waste leaves of white cabbage have a food value double that of 
good meadow hay. 

Anal^^ses of the different cabbage wastes for their fertilising value gave 
the results shown in Table II. 


Table II. - Percentage of fertilising elements 
(co mpared w ith the dry matter) in the waste leaves of various cabbages. 




Can 5 i flower leaves 

Red 

White 



cabbage leaves 

cabbage leaves 



’ % 

0 

0 ^ 

Nitrogen . . . , 
Phosporic acid . . 
Potasuutn. . . , 


36 

• • i ‘-'.54 

2-8 

05S 

2.(' 

0,67 

Lane 


' ■ ■ i ^0 i 

2 O 

1 .0 


• . ■ : 8.2 

7,8 

8,6 


calculations based on present day values, the value cl 
such leaves as a food exceeds their value as a fertiliser. 

experiments carried out with this waste on two cow's at the 
leaves of cauliflow^er and white co.h- 

bage Werner smell or taste in tlie milk ; red-cal> 
bagelearesseem to have a greater influence in this respect, but it is probable 
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that the milk takes the characteristic taste and smell of the cabbage as a 
result of being left too long in the byre where the cabbage waste is kept. 

The taste and smell of the cabbage may also be passed to the milk 
from the hands of a milker who has touched the leaves. 

Cabbage leaves seem to have no bad influence on the fat content of 
the milk. During the experiments the cows out at pasture ate an average 
of from 66 to 88 lbs. of cabbage leaves daily. No bad effect was noticed on 
the cream. Further experiments will be made at the Hoorn Station to 
determine the food value of these leaves when kept in silos. 

66 - Acorns and Beechnuts as Food for Cattle (r). — F<^\iiUc dv 

tin de. V A\‘ncidtnre ^ Year Xo. .-(t, pp. lo-n, I^aris, Oitober 30, I'ii/. 

r. Acorn$, ~ Tlie latest work on the composition of acorns has shown 
them to he fX>or in albumin, ^et very nutritious on account of their high 
content in nitrogen free extract (starch and sugars). They are poor in 
lime, ])hosphoric acid and ash. They are characterised by tannic acid, 
and a bitter element, querciie or acorn sugar, substances capable of causing 
gastric trouble, particularly constipation, if fed to animals in excessive 
quantities. These injurious effects are increased if the acorns are badly 
kept or mouldy. 

Acorns are not complete foods, and pigs fed on them alone without 
any other jirotein fotM, suffer from cachexia of the bones, many of which 
fracture, and they lose in weight ; their intestines turn greyish. 

As a supplement to other rations acorns ]JToduce no harmful effects, 
and are to be recommended. Pigs fed in the sties must not be given tco 
large a quantity of acorns, especially at the beginning of the fattening 
period. 'Phe ration should be completed by green fodder, rich in nitrogen 
and water. The acorns should be crushed and mixed with other very laxative 
foods such as tuber or root ]daiits, beet slices and fairly concentrated foods, 
such as bran. Cooking the acorns or meal made from them may diminish 
their astringeiicy. 

Quantity oi acorns, Mhich may he cuien by animals accuslomed to them 


in their daily ranons. 

II<trscs i).') lb.s, uf fre-sh iiconis (Vx6 Ib^., of dried acorn*. 

Dairy cows a. t ‘ O.iA 

Beef or draught n\cii 13..; , , , 8,14 

I6gs 3.3 ' • 

Sheep an<l . 1.05 >' ■ i.i 


If only a limited quantity of acorns is available, it is best to keep them 
for the pigs because, so long as the precautions given above are observed, 
they have no bad influence on the meat, except on the fat. ' 

! It is advisable to use dried acorns without the cups, which are richest 
;iii injurious elements. 

I II. Beechnuts. — They have a fairly high food content and are very 
1 digestible. As the seed contains a ix)ison, jayinc, it must oiilv be included 

i— 

(i) On the usr of aixTiiri in disUlling, sc*' Xo, 94 of this (A\f ) 
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in the ration of animals to a limited extent. On the other hand, horses maj 
eat 6 ^/2 lbs. of them a day without any ill effects. Beechnuts, like acorns 
should be given to pigs by preference. Although they have not the energy 
value of acorns, beechnuts are a food for cattle which should not be ignored 

67 - The Pulpy Mesocarp of the Fruit of Ricinodendron RAUtantii as a Cattif 

Food. — See No. 5 of this Ecvicw. 

68 - The Value of Cider Apples, Perry Pears, and their Respective Pomace as Foo^ 

for Farm Stock, — I- B. T. P. anrt Gimingh.'^, C. T., a'he Use of Prc5&t( 

Apple Pomace, in The Jonrml of the Board of A^ricMltiire, Vol. XXII, No, q, pp. 851-S5S 
Uonvlon. December, 19 1 ‘5, IT. B.\rker, IV T., and Walk, B. N,, The Value of Culei 
Apples and Pomace as Food for Farm Slock, Ibid,, Vol. XXIV, No. 5, pp. 530-.')39 
August, 1917. . 

I. - The writers apply the term pomace to the pulp of apples and pear?; 
in the condition in which it comes from the press after the juice has been 
extracted. 

The total acreage in Great Britain under cider and perry fruit trees 
is approximately 100 000 acres ; this corresponds to a total annual yield oi 
27 500 000 gal. or 183 333 to 220 000 tons of fruit, or 55 000-60 000 tons 
of pressed pomace. The total crop of cider fruit is probably not less than 
200 000-250 000 tons, representing a yield of 60 000-75 ooo tons oi 
pomace. * 

Table I gives the results of the analyses of cider pomace carried out 
by the writers at the Agricultural and Horticultural Research Station of the 
University of Bristol. For comparison, the composition of wet brewers’ 
grains and of mangolds are also given. Speaking generally, apple pomace 
is of a distinctly higher feeding value than mangolds, but it falls below wet 
brewers' grains as regards the amount of protein, though it is richer in 
carbohydrates. 

TabLtK I. - Percenia^^e Composition of Pomace. 



Water 74 10 76.05 

ICther extract i 24 1.12 

Protein 1.82 1.53 

Crude fibre 5.14 4.42 

Aah 1,11 0.71 

Carbohydrates i‘>.69 16,17 



68.39 

7 5-. 3 6 

7.3.37 

65.52 

;6 2 

.SS.C 

I 13 

l .' Z'i 

1 1.-20) 

1.30 

1.7 

0,1 

1,03 

1-34 

1.33 

1.30 

5.1 

I : 

6.52 

5.75 

4 30 

7,86 

5-1 

O.'* 

0.65 

0.56 

0,76 

0.92 

12 

1,1 

-21.98 

’ 3 . 3 } 

17,04 

22,90 

10.6 

,S,' 


Warcoi,l,ikr, in his book “ Pomologie et Ciderie ”, quoting from 
Wolffs' tables, gives for apple pomace a content of digestible nutrient? 
of about: i per cent, of protein! 1.2 per cent, fat; 12.5 per cent, carbo- 
hydrates ; nutritive ratio about 1:16. 

In cider-producing countries, pomace is fed to stock when it is fresh; 
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jf not given in large quantities (which would be injurious, especially in 
the case of dairy cows), no bad results are to be apprehended. Pomace, 
however, undergoes a rapid acid fermentation in addition to pulref action. 
I'lie best method of preserving it is by making it into silage. The silo 
piay be improvised by using tubs or vats, or it may be specially constructed 
5ut of masonry, or dug out in the earth, the bottom and sides being 
rovered with layers of straw. In some of the larger cider factories, pomace- 
drying plants have recently been installed. The product is sold to feeding- 
stuff manufacturers, and employed in making compound cakes or poultry 
Eoods. \Vlien for any reason, apple pomace cannot be used for food, it may be 
[urned into a very good manure. Ordinary samples contain from 0.2- 
),6 per cent, of potash; 0. 4-0.7 per cent, of phosphoric acid; 1.6 to 1.7 
cent, of nitrogen, so that pomace is richer in manurial constituents 
:hau farmyard manure, but to neutralise its acidity, it should be mixed with 
aone or mineral phosphates. 

Pomace can also be emiffoyed for making “ small" cider, or low-grade 
;ider, as well as for vinegar production or for cider and perry brandy. 

IL — Description of experiments made in 19 l 6, with pigs at the Seale- 
Hayne college, Newton Abbot, in conjunction with the Agricultural and 
Horticultural Researcli Station at Long Ashton, in order to determine the 
effect of substituting apples, or pomace, for a portion of a daily ration 
;onsisling of : sharps, maize meal, and fish meal. The quantity of apples 
hvcp was gradually increased to from J 3 to 1 G ^^^id the [xamace till it consti- 
tuted from Vio to of the total weight of the ration. 

The percentage com]>osition of the apples and pomace is gi\'ea in 
Me II. 

Taui.k II. “ compoaidon of Apples and Pomace. 


Apjikrs 


Pool ace 


\ aler 
’rntciti 


aiule lihie . 
'ari:ol)v(lrHtes 



Sample j 

Sample 1 

Sample 2 

83.S 

S3 0 

07,20 

71-75 

0.7 


i.g!) 

1.70 

0,4 

3 

1.47 • 

103 

l.Z 

2 .<J 


12.22 


13 2 

Pt . 1 7 

IT. 78 

0.6 

^.4 

0.30 

1.50 


The experiment was divided into 2 periods : i) from 5th. October to 
December during which both ap])les and pomace were used ; 2) from 
tf)th. December to 1 5tb . J anua ry , di^ ring which only pomace was used . The 
results obtained at the end of each iieriod are given in I'ables III and IV. 
kach group contained 5 animals. 

i These Tables show that : i) for fattening pigs of 55 to 60 lbs. per head, 
jieither cider apples nor pomace give as satisfactory results as maize meal 

[ 68 . 
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and fish meal ; 2) both apples and apple pomace possess a distinct feedin 
valne for older, and store, pigs. 


Tabt,e in. - Fxperi menial Resulis for Period L 






: ■ ■■ ■ ' ■ ■ 


,, , 



'5 [5 

ight at 
eriod 1 

^ 2 « 

^ I'^ood 

"S ■“ 

1^ 

consumed 


Total ^ 

r/ 5 ts 

^ VI 


1 ^ "" 
S -2 

u 

Ta rt Apples Pomace 

u t 

Malae 

ra«iJ 

Fish i 
meal 

meals 5 S 6 
0 s >. 








V 


11.. 

lb. 

lb. 

lb. lb. lb. 

tb. lb. 

lb. 

lb. lb. 

I 

214 

’ 514 

300 

.V> 4 . 5 ‘J i M 2 ~ 

517 .590 

Oi 

1 028 

2 

213 

327 

3T4 

375 -' & 57c — 

(jfc9 390 

91 

1 I. 3 C» 1.6!; 

3 

21 1 

. 3.35 

3 PI 

39^.32 -- -- 

771 300 

91 

I 252 

4 

212 

.514 

302 

372.34 73 231 

032 390 

91 

I 133 .i.J: 

3 

213 

520 

3^7 

376.(>8 35 33 ') 

C 1 4 390 

91 

I 095 — 



TAPin< 

IV. - 

- Experimental Rcsi 

dh of Peri 

.bf IF 



Lots 

r,ivc weight 

at stall 

rive weight (lain in live 
at end of weight 

Period It iii30pda\3. 

Actual 

Carcass 

weight 

Apples 

Fix)d consumed 

Pomace ; Sharps 

. Mail? 

tliC'lil 


lb. 

lb. IE. 

lb. ’ 

lb. 

lb. 

lb. 

Ih. 

2 

.527 

671 144 

I'D 

0 ' 

220 

425 

301 

3 

.t 3 .t 

113 [tS 

326 

— ■ 

■ — ■ 

313 

30: 

4 

. 7 M 

'73 M 9 

501 

— 


454 

30^ 


69 - Inheritance of Coat Colour in Swine: Experiments in the United States. 

Sevekson, 15., O., in Tl'.i: Journi'l \'ol. VIIT, No, S,.pp. 

Washhigtau, i<nr. 

The ]SIet)delian principles of nnit character.s, dominance, and scj^rei;^ 
tion appear to manifest themselves in the colour characters of pigs. Smith 
(C olour Inheritance in Swine, in the American Breeder's Magazine, Me 
IV, p. 1 13) iias shown that in the case of a Yorkshire crossed with a l^erk 
shire, or with a Poland China ; i) white was dominant as regards blacks 
the Fi generation ; 2) in the I'A, the colours shewed a general tend<iK::| 
to the separate manifestation of the original parental colours, in the rar-fj 
of 3 dominants : r recessive ; 3) in almost every case, the black recessivt| 
of the F2 was accompanied by much more white tlian was presemt in tlK| 
black parents. This suggests the idea tluit several chromosome factor 
rather than a .single one, are required for each colour. A. I. SniPSON an«lj 
P. Simpson (Analytical Hybridization, Proceedings of the American Brea- 
ers’ Associaiio?t, Vol. VII, ]>. 26C), in a study on the crossing of differcr.; 
breeds of swine, state that : “ The exact application of Mendels’ law 
all hybrid pigs in those cases where the original animals had been jrrovci 
to be pure-bred and homozygous, and the resemblance between the jire- 
fertilisation chromosome reduction processs in animals and sexual plants 

[ 68 -« 9 ] 
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Ids US to conclude that all pure-bred swine fully obey Mendel's law, 
d that, if in crossing, a marked deviation occurs, this is positive proof 
contamination in the case of one, or both, subjects 
In the experiments carried out at the Pennsylvania State College the 
iter observed the following facts ; In the spring of 1915 were lx)rn a lit- 
of young pigs, the oiTspiing of a Berkshire sow, Dora XVIII of Penn, 
ite 199330 and a-Duroc Jersey boar, Fancy King 58 875. Of the 
-uig pigs, 6 were red, spotted with black, and one black spotted with 
ite. In the spring of 191^7^ another Utter, produced by mating a pure-bred 
roc Jersey boar with a pure-bred Berkshire sow, contained 5 3^oimg pigs, 
which 4 were red spotted with black, while i was black with the white 
)ts of the Berkshire. The appearance in the 1st. generation of a black 
iiial spotted wdth white had never been observed in any of the practical 
)eriments at the above-mentioned College. 

The case being an exceptional one, this black and white female of the 
(1915) was chosen with one of its sisters from the same litter, and which 
)wed the usual black and red coloration, for use in further experiments, 
regards the case of the black and white pig ]x)rn in 1917, the factors 
heredity have not yet been investigated. 

Tile hybrid white and black sow, born in 1915, was called No. I, and 
sister No. 11 . These sow^s {f^) were both mated at the age of i year with 
lurc-bred Berkshire boar, Rival's Duke XXII 193 41 1, with the object of 
;ermining if the black and wdiile sow No. I |x>ssessed any hereditary fac- 
for red ; sow No. II was iise{l as a control. 

Results of 

Fiirtnts Colovii of offspring numbers of otises) 

r.i>,-ir Sow ' Black. Red. black I Veliow 

and buck and wlutc and white and black 

- Ouroc Jersey -',8s 7^ Ilcrksbirc 

- Perk shire U\ I rid Xo r 

• - I'cr-.shirc Ilyi rid Xu. II 

The litter produced by mating the hylnid sow No. I (black and white) 
th a Berkshire Ixiar showed a greater variation than that given in the abo ve 
ble. At the end of the summer of Kjt.y. the white hair of this sow became 
ilowish, us is usual iu the case ot wdiite pigs, but in the winter, it again 
came pure wdiite. At the age of i year, however, a narrow* }eUowish 
nd appeared between the ears, extending dowai the back of the neck for 
>m 4 to 6 inches. In the litter of 5 pigs which are described as black and 
iite, one alone could be termed pure black with wJiite sjrots. The others 
d reddish hair round the groin. One jiig only was red and black, and 
tins case, the black was dominant, with patches of red bristles. The 
^dominance of black as regards red in 1 \ had never been observed by the 
Iter in the of a Berkshire x Duroc Jersey cross. 
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The usual arrangement of the colour of did not appear in the 2 
generation when sow Ino. I was mated with a Berkshire boar. One 
was light bTOwnish~3^ellow spotted with black. Two pigs showed distinc 
the 3 colours black, red, and white. One of these had a black b 
with irregular patches of red and white. The other animal had 5 longitudi 
bands of reddish bristles on a black body spotted with white. The 1 
case is interesting, because young wild boars have longitudinal stripes 
their bodies. This would seem to be an exception to the hict obsen 
by Castle {Genetics and Eugenics, p. 137), who says that the charactei 
stripes would ap])ear to have disappeared in all domestic races of pi 
which are exclusively black, pink or white, or else black s]x^tted with wh 
or red sj^otted with white. The only explanation of tliese longitudi 
bands on the body would seem to be, that the determinants of tl 
heredity are not entirely eliminated by improved breeds of pigs. 

Given that in the litter produced by sow No. I, eight out of nine of' 
young pigs showed red, or traces of red, coloration, it is evident that t 
sow possessed a chromosome chamxtcr for the colour red. It has been sta 
that in Berkshire pigs red is hereditary, but it does not .seem reasnna 
to conclude from this case that sow No I did not ])ossess the factors for 
3 colours black, white and red. 

A Utter of 10 pigs were obtained from the mating of sow No. II with 
same Berkshire boar. The sow had a red body spotted with blac'k. i 
also changed considerably in colour when o\'er i year old ; the red bris' 
on the abdomen and face becomiug a pale yellow. The colour of the 
ter of sow No, II was more uniform than that of the young of No. 1 ; . 
tl^ pigs being red spotted with black - 4,blacks]>ottevl \\'ith white — .j.i 
rlish black wdth wliite spots, ^i'here a])])eaTe(l to lx a reversion in the 
lour dominance in the cases of sows 1 and II. In the first, black rephi 
red, as the ordinary fundamental colour, and white spots took the pluo 
the usual black ones of the cross Berkshire x IKiroc Jerse>’. In sow’ No. 
which was of the usual fundamental colour, red with black sjx)ts, 
white colouration was recessive or inhibited by some other factor. In 
case of sow No. 1 , the factor for the longitudinal bands on the body, wl; 
are found in the wild boar, may have prevented the expression of its 
factor. The fact that this sow’ had a narrow red stripe on the back 0) 
neck, leads us to suspect that this may have been the case. 

Coloundion in the other crosses, — The following are the observati 
made by the writer as regards the colo\u obtained in the E\ by crossini; 
different breeds. 

i) Btirkshirc X ’LanwnOh : R(j<l (dirkcr Onn in Ihiroc jeasev) si>t>nc<l with K 
::) nerk?;hir«i X Ouroi: Jersey ; kc<\ (of v:iri(;us shulcs) with hl.K'k smits. 1' 
(rare) with white spots. 

3) Berkshire x Yorkshire : White (Uiiiform) - - White with black spots (r.iw. 
-i) Yorkshire ;< Tannvor'th : White (miiforni) with reddish shade. 

3 ) Yorkshire X Duroe jersey : W’hiie (uniform) with reihUsh sha<k*. 

6) Berkshire x Chester While : White (uniform) - ~ White spotted with black 1 
proportion). 
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These observations do not confirm the general opinion that the uni- 
orm white of the Yorkshire breed is completely dominant as regards the 
ed of the Tam worth and Duroc Jersey breeds. 

7(j - The “Beirao” Horse in Portugal. — montrvio, AN\sTAcro, in lUc kerista de 

Medit'ina Vek'rimria, Yeat Ko. i86, pp. 166-169. I^isbon, August, 191;. 

The breeding of “ beirao " horses was fairly well developed in 1870 ; 
.t that period, althougli retrograde, the breed was still plentiful on the 
Jsbon market, where it provided nearly all the cab-horses. Afterwards, 
he “ beirao " horse quickly gaA^e jdace to mnlc-breeding, and, in 1886, 
t was only bred in the jdateau of Coa. 

All the Portuguese horses have the same origin, differences between 
lie various breeds being due to different environment, attention, etc. 

The “beirao" horse may be distinguished from the related breeds in, 
outlieni Portugal by : its small frame, rarely more than 5 feet high ; a 
ie;i\’y fleshy head ; badly ])laced and rather thick ears ; squat shape ; 
oniewhat coarse hai’' ; very crooked hind joints ; a coat where dark colours 
iredominate. Those bred on the plateau of Con, where the\' are better 
(Kiked after, are better, being more stylish. 

The “ beiiao " horse forms a breed zooteehnicallv distinct owing its 
rigin to tlie special eiu iroimiental conditions, such as : being bred in a 
rauitic, mountainous, uneven region with the temperature varying round 
)** C or still lower during more than half the year : total absence of the most 
inqile care and attention, etc. 

i - Milking by Machinery. Hovpvr, j. j. unU xvti'kk t w. . in The i ifid 

Vnl. XXVII, Xt.i. iM,j>p 75s, SnP, 810 and N(.nv York, OrttiUtr, 

Since 1913, at tlie Kentucky Kxperinieut Station, 30 cow's a day are 
lilked by machine. Occasionally, when through some accident to the motor, 

: isnccessLiry to milkby hand, 2 men can milk the herd in i hours, but 
lore usually they need i ^2 hoars, or 3 hours a day for the tw'o milkings, 
fith a iiuichine the w'ork can be done in 45 minutes, or i ^ 2 hours a day, but 
•ashing and attending the apparatus before and after milking require 
not her i hours. An expert workman can milk by hand as quickly as 
.le machine, which take ' 4 minutes to milk a cow, but, with the machine, 
.VO cows can be milked at once, and the milkers prefer the machine. 

Mechanical milking is advantcgecus with, a herd of 30 cows, and the 
uger the herd, the more nece.ssary it becomes. With a herd smaller than 

0 tlu^e is less to b^ gaiiud by the use of a machine. 

The four uia.chiiies at the Kentucky Ivxperiment Station cost $ 56S ; 

1 four years, repairs and new rubber parts have cost about $ 448. The 
icctric power used costs about $ 3.90 a month or $ 1.56 per cow aiiimaUy. 
he combimd Cvist of repairs for the machine and for power amount to 
5.31 per cow per year. Possdjly a small gasoline engine would decrease 
he expense. 

h'rom data obtained fr m the Station and from the Ehnendorf dairy, 
here 400 cows are kept, it was seen that the lactation period was extended 
■0111 II to 16 months. Frequently mechanical milking was replaced by 

L«Mi] 
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hand milking during i or 2 weeks, during which little or no change was 
ticed in the milk flow. It should be noted that, unless the cows are careful] 
stripped by hand after machine milking, they dry off very rapidly. 

By hand stripping a small quantity of milk, varying from half a teaciij. 
pul to half a pint, is obtained. Hand stripping has the advantage of ahon 
ing the condition of the teats to be observed ; it is carried out while tb 
machine is milking another cow. To obtain perfect results the machi]; 
must work perfectly, faulty pressure may do harm, and the presence of blorx 
in the milk may be attributed to it, but it is easily remedied. During 4 year, 
only 5 cows were found which did not take to mechanical milking. 

As mauy as 5 % of the cows in a herd may not be satisfactorily niilkti 
with a machine, but the other 95 % are accustomed to it after 2 or 3 iiiih 
ings. Milk was obtained with as few as 50 to 100 bacteria per cc., and 
bacterial count rarely exceeded 2 000 to 4 000. The average bacterial conr. 
of station milk published by the Texington Health Board for July was 501: 

The machines are cleaned with warm water, washing powder aiui: 
hard brush. The detachable parts are then rinsed and placed in an anf 
septic solution. Just before milking, the teat cups and tubes are w'a^ll(: 
with water. Vigilance and care in cleanliness are absolutely essential bof 
in machine and in hand milking. , 

The advantages of mechanical milking may be summarised as follow^; 
it makes the work easier and the workmen are better satisfied. It does ji.; 
decrease the amount of labour required, but makes it less hard. 

72 - Poultry Feeding Tests in New Zealand. — urown, r. c. , in iWw ZeaUmd Depurimr: 

of Aqraiilfuu, Indiislriei and CommerCt:, Tkc Journal of A ’ricullure , Vol.XlV,Xi ■ 

pp. 46^-46^, I fig, Wellington, Jvuie 20, lyi;. 

With a view to finding a substitute for wheat, which hitherto had bet: 
generally considered as an indispensable item of a laying fowl’s diet, the Nttr 
Zealand Department of Agriculture, in May 1915, instituted feeding ttsi; 
at its Milton Poultry Station. The object of these tests was not to aim :: 
high egg records, or high profits over the cost of production, but to aset: 
tain, as far as possible, what results could be obtained by the eliminati'/: 
of wheat from the ration. 

The offals of wheat, pollards and bran were included in the dietarv. 

The ist. year’s tests lasted from May i, 1913 to April 28, 1916; 4 
each containing 6 fowls took part : 2 of white Deghoms (pens i and 3), 

2 of Brown Deghorns {pens 2 and 4). One pen of each breed had wheal :: 
the ration and the others none. 

The 2nd. year’s tests commenced on May i, 1916 and concluded on A\)i 
30, 1917, Pens 1 and 3 received the same dietary as in the preceding ye:iT 
in the case of pens 2 and 4, the only alteration was that Incenie-meal \yi 
substituted for pollard. It is interesting to observe that the leading ]x!: 
No. 4, received no pollard or wheat, 

Conchisions. Wheat and even pollard, are not indispensable in th 
dietary of the heavy layer when oats and lucerne-mcal are boDi substituted. 

Hens in their 2nd year, with both wheat and pollard eliminated free 
the ration, can produce a profitable number of eggs ; meat-and-bone 
[Ifl-T*] 
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Potdiry - Feeding Tests . 


Number Average 
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Pood consumed 
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makes a good substitute for boiled meat. The quantity of meat-meal eateu 
is largely influenced by the number of eggs laid. This is indicated by th 
quantity of meat-meal consumed by pen 4 (See Table). 

A Targe quantity of rneat-nieal can be consumed by heavy-layirg steq 
without injurious effects such as ovarian treubks, provided the me;-! iv 
chiefly supplied in a separate hopper and kept always before the birds !i,j 
them to pick at. ' 

Lucerne-meal is preferable to the chaff-hay form of lucerne as an 
producer, and also as a labour-saver, steaming over night be it g imiKaf.: 
sary. 

73 - Turkey Rearing in Italy. — Castelo^ri, a., in the dozzetta Atiraria, Com'mertiah 

[ndusfrialt , Or-:^ano dtil CoitS'^rzio ddlc Cafli\hc Arnhuland di A.:ticoItvra per la Prariii^- 

d'.llessnndrui, Year i, No. 21, PU- 141-i n. AlexAntiria, Italy, XoverirbeT 15,1017. 

Among the chief breeds of turkey (Norfolk black, Cambridge bnt 
common black, Knglish white, bronze), the best is the bronze, especi;il!i 
for its early maturity and weight producing qualities (on an average 35 Ih 
for the mature, and 24 lbs. for the young turkey, cock ; 25 lbs. for the matni: 
hen and 15 for the young hen). Crosses have been made, particular!- 
at Ravenna, between the white English breed (delicate flesh, but not s 
hardy as the common black) and the common breed, and excellent result 
have been obtained. The common turkey hen produces about 40 eggs; 
year if she sits ; if she does not, double the number may be laid. The k-r 
can do three successive sittings of 30 days each without any harm if givci 
abundant food ; according to her size she can sit 20 to 24 eggs, so that It 
90 days, from 60 to 70 turkey-chicks would be obtained per turkey-heu. 

The writer gives the following rules for feeding : 

No food to be given for the first 48 hours after hatching. 

First food; bread (even of maiz'^) soak;d in skim milk, mixed wit: 
T hard egg for 5 chicks and a finely chopped onion. 

Ten days after hatching, flour mash (maize, rye, etc,) mixed wit: 
finely chopped chicory, nettle and onions. 

At about I month, a pirtch of ])eppcr should be added to the mash. 

At 2 months, always give cooked food, divided among 4 meals a day 
later, 2 meals will suffice. 

During the critical period in rearing turkeys, seeds of hemp, flax 
millet, rye, oats, wheat, li'cll cookeJ, should be preferred, as well as stiilf 
bread and waste meat ; add a little pepper and chopped onion. 

In fine weather, the flDck should be sent to pasture, 

During fattening, which begins a month before sale, the time spent o;;! 
at ])asture must be decreased, and w'elt varied food given, alwavs cookc' 
and salted ; thus, give mash in the morning and grain in the evening (oatf 
are very good). 

The following daily rations suffice for 20 turkey chicks ; the total cn:!, 
of the first 2 is about 2 : that of the 3rd about 2(f. ; they are mo^1! 

suited for seasons when other fresh food is lacking. ' 

I. — flour, 4 p:irt3; sesame oake, ^ \ii\riz; Oats, 2 iwrts (cookcrl mia saU-'d': 

— lo(a( 2.2 lbs. 

[n-»5] 
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II. - Cooked potatoes, K parts ; sesame cake, 4 parts ; rye, ^ parts (cooked and salted) ; 

w'cklii-, 3 -? * 

III. — Kitchen waste, cooked iK)tatoes, 0 parts ; maize ficnir, 4 parts (cooked aii<i feillcel): 

,Uil lbs. 

'rhe common breed, when suitably fattened, will reach the following 
ahts; male, 20 to 22 lbs. ; femalc;iT t'o 13 lbs. An 11 lb. turkey-hen will 
; : 62.5 % of meat ; 8.5 % of bone ; 4 % of fat ; 6 % of feathers ; 19 % of 
xl, viscera, etc. Turkey flesh contains, on an average ; 55 of water : 
i % of nitrogenous matter ; 22.9 % of fat ; l % of ash. 

Three hens and a cock were kept by a small household; i20turkey- 
.ks vrere hatched, of which 90 lived and w'ere reared. 

Tlie accounts were made up as follows : 


ExCENSIuS, 

L'pkocp of .1 ht.'iis i i s", 

rpkeep of I mrdv b k. ^ li. 

Upkeep of Ihr- ehirks fur the livst 3 iiionUis .... IC" .v. 

Cost cf jiiuirdiiiii while et pasture bo s. 

Cost of fatleniny, at js. 2 ^/^d. )K-r lifad \n’< >. 

5 d. 

Kcckipts 

turkeys, averayii!- 15 Ih, .eoeh. /. l 30, lljs 

at i;,.i il. per lie i [j, «, j </, 

Maaure proilnced at i; V2 d, per hen! ...... ~i .v ^ <(. 

/''/,d . . r .V 3 il. 


dot:'. I proilt I ir^:; s. or £ i.'^a 

Transmission of Richness in Silk and Hardiness in Crossing Silkworms. - 

Ok\ngix)X, K.,in ( nni'K d,> ih- r.Uiidcmu- d' A^nculffU’- .U }'>{nic:, 

\'(i]. 3, p]). S'f.S-Soi. Paris, OetnlxT 10, I'lir. 

The author (ex-director of the sericnltnral Station of Xaiiisaua, Mada- 
'ar) points out that, in troi'ical countries, it is essential to rear hardy 
‘ds, as the methods of the natives are not sufficiently careful and larvae. 
11 ages have to eat a mixture of young and old mulberry leaves, owin.g 
he method by which the tree is cultivated. They also have to bear a 
/ high temperature and a moist atmosi>lieie. 

There are very hardy breeds, es]ieeiall\' in Bengal, but the larvae, which 
quite small, otxly give a cocoon with a very thin covering of silk. 

It seems impossible to combine the two characters hardiness and rich- 
• in silk. In Bengal very clear results were obtained on tlie tranS’ 
don of these characters to the i)roducts obtained by crossing native 
-ds with improved European and Madagascar breeds. 

In all the crossings the silk-worms of the 1st, generation distinctly 
e the hardiness of the mother and those of the 2nd. and 3rd. generations 
irdiness intermediary to that of the father and that of the mother. The 
ae of the following generations gradually divide up into small, resist- 
larvae and large larvae with but a slight resistance w-hicli die out, 

In all the crossings the larvae of the ist. generation have tlie richness 
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in silk (if anvthing slightly increased) of the parent, male or female, wl, 

S in Sdk. Those of the arrd. arrd 3rd. generation have a nch, 

L si^ father inferior to that of the 1st. generatron, tten individuals , , 
in fmdually die out in the foUowing generations, f he dying oi« 
ll I t caused by the climate and does not occur if the crossings s 

maL at such an altitude as to attenuate the effects of the chmatf;. 

xfese facts show that crossing a Bengalese fema e with a male of; 

j 1 <nve in the first generation, silkworms having t 

proved ^reed ^ Bengal breeds and the richness in silk of the Kuroi, 
ofefTocoons rich in silk would thus be obtained in a climate fatal 
irpmved breeds. The two foUowing generations might alsogive satisfact 

results during a good part of the year. 

The difficulty is to obtain, at the requisite moment, males of impro- 
breeds which must be kept pure. Moreover, if the larvae hatch out 1 
ffi the first generation, it is a different matter m the f" owing generat 
when a polyvoltin is. crossed with a monovo tin. All these difticri 
may be overcome if there is a mountainous district near enough which , 
not require a journey of from 10 to 12 days (as is the case m Madagaud 

• Inthe mountains of tropical coimtrieswherethealtitudeissufficienttoms 

the climate temperate it is easy to obtain improved polyvoltin hm 
throughout the vear. Moreover these breeds may alwars be obtaimc 
crossings (followed by selection) between European monovoltins 
pol\"\’'oltins of trojiical count^iei^. 

7S - The Appearance of “Accidental Bivoltins” in Univoltine Breeds of the Si 
worm - Wem-MN, -V: I. On the .M)i>earancc. of - ..Vei.le„tal B.voUnis ni 1 ,.a 
Breeds of the .Silkworm aa.lthe Itxplanation of this rlienoinonon . in Ccmplt, k' 
\ie, Slanu, dt V Academic dec Uicncc^, Vol. CT.XV, No. .8, ,, Ool-rmS. <«_ 

ir. On the Special Characters Shown, at \ aritms Siagt> tif their lK\te>Vi.. 

by '‘’Acciaental TlivoUins” appearing in the Mnllx-rry //ftmM-.v. /fc. t/.,Xo. 20, p. !>' v 
Xov. 12, 1917. 

j_ Accidental bivoltins'’ are 2ud. genenition silkworms sonieti: 
found among univoltin breeds. The author gives the following result 
.the obser\^ations and experiments he has carried out on this supplemni; 
generation, obseiA^d for a long time by breeders : 

l) In 1917, tbc univoltin breed, studied since 3 

bivoltisni. 

The first was that of the pair which matured earliest, and appean- 
June 18. The fertilised eggs of this pair began to hatch 10 days after b 
laid (a fact which, iiornndiy, should only occur after 9 \‘2 t'tionths). A1 
.|.oo eggs were laid by the female, 377 of which produced laiv^ae and :i 
only remained at the customary stage of normal univoltin eggs w3iich Iv 
nate ; 10 larvae died in the eggs. 

Two other females, born on June 21 a,nd 27, whose copulation 
prevented, laid eggs, some of which produced, a few days after being 
lar\’‘ae which died as soon as they hatched (i), 

(i) Ou liic subject of piirthogeiiesis in the silkworm, see A’. October, 1917, N’o. u.i' 
R. November, 1917, No, 1050. (Ed.) 


[T4-15] 
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2) In order to see whether temperature could cause bivoltism, experi- 
iieiits were made in which the cocoons, then the moths and eggs, of a uni- 

breed were placed in a special room, the temperature of which wa , 
always kept at 25 to 30° C., i. c., some degrees higher than that at which the 
eggs are usually laid. There were no bi volt ins. 

3) It seems that the appearance of bivoltins may be explained as fob 
lows : 

a) The embiy^os, larvae, chrysalides, and moths from different eggs 
laid by the same female mated with a single male are far from being iden- 
tical either from a morphological or physiological point of view. The time 
required by the embryos to form within the egg especially, is very incon- 
stant. The remarkable difference between various indi\d duals of the same 
parents is due to the fact that the ovules of a single female are no more 
identical with each other than are the spermatozoa of a single male. 

b) Direct action of environment is not the deterniining cause of acci- 
dental bivoltism. 

c) It is known that the action of cold, high temperature, brushing, 
ciictricity, and acids will cause ordinary univoltin eggs to hatch premature- 
ly III the production of accidental bivoltins, however, it is only a ques- 
ti jn of the direct and prolonged influence of the breeding conditions which 
i tts on the composition of the eggs w^hich are being formed, and doubtless 
Also, on the developing spermatozoids. 

d) In the author's experiments, the eggs kept for reproduction remain, 
during the first 3 months after being laid, at a temperature which is often 
as high as 30° C. During w'inter the temperature is not below 5 or 6^^. It 
is probable that, under these conditions, the univoltin embr^'osare so in- 
fluenced that those vvhicli already have the capacity of transforming rather 
quicker than the others, have this tendency accentuated. From them 
are descended, in the following spring, moths whose progeny is more or 
less entirely accidentally bivoltin. 

Finally, the author points out that this phenomenon must be gradually 
more marked in rearing if, from year to year, the moths which appear 
first are used for breeding, 

II. — " Accidental bivoltins " seem to represent an important step 
in the scale of the changes that a unii'oltin breed ma>' undergo to form 
a well defined bivoltin one, and, in order to help compreliension of the va- 
riations produced in the species during centuries of rearing under different 
jcliiiiates and which may still be produced, the author gives the special 
.cliaracters of the bivoltins appearing in his roarings at all the stages of their 
idevelopment. 

</) The eggs of the 3 layings where the author obsen’ed cases of ac- 
cidental bivoltism were so poor in 3'ellow colouring matter that they appeared 
almost completely white. Their chemical composition was, therefore, 
different from that of ordinary univoltin eggs. Consequently, the condi- 
tions of rearing, when they cause the pr<:>duction of accidental bivoltins, 
first cause changes in the chemical composition of the egg. particularly of 
the vitellus. 
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b) During the embryonic development of the accidental bivoltins, 
the colouration of the egg changes only slightly, ownrg to the snmll amount 

of belief, the author is of the opinion that 

most accidental bivoltins con be easily reared, breeding being normal, and 
Ibat these larvae are no more subject than ordinary univoltms to the 
fli<;eases etc. that coniiiionly attack Bonihyx. 

The author has noticed no particula^r difference between ^cidon- 
tal bivoltins and normal univoltins in their other stages, i. e., as chrysahs 
and perfect insect. Copulation and oviposition were quite normal the 
number of eggs laid by accidental bivoltin females corresponds with that 
laid by ordinary univoltins. 

76 - Methods of Identifying Silkworm Eggs Made Bivoltin by the Acto of Hy- 
^ drochloric Acid; Investigations in Italy. — ac^u-x. c, m KaidnoMi dell /.n/hm 

bacolo^ico ddia K. Scnola ,li .Uricoitma in Porhn, \ol. 11 , PP- lortici, v > 

Of recent years there has been a large demand for silkworm eggs for 
the summer-autumn rearing. Anumg the treatments to which the eggs are 
subiected to make them hatch prematurely are immersmn m a suitable dr 
lution of hydrochloric acid and exposure to " electric rain . It sometime^ 
happens that there are pnt on the market eggs said to have been treated 
electrically which, in realit) , have only been subjected to the hydrochloric 
neid hath" The deception mav be discovered by the following character 


- of eggs treated with hydrochloric acid : • u 1 

1) Dark brick- red colour inclining to a violet, almost wine, shade 
the eggs remain this colour till just before they hatch, when they turn pale 
finally becoming the same colour as ordinary eggs. 

2) Complete removal of the sticky layer which cn\'elops the eggs 11 
the natural state and enables them to adhere to objects and each other 
Silkw^orm eggs treated with hydrochloric acid arc not sticky and may easih 
be run through a narrow funnel. 

These characters are common both to the native yellow and Chines 
breeds and to crosses between them. 

Kggs treated electrically do not change colour, but only become a lit 
tie less dark and their colour is indistinguishable from that of other cgt: 
with which they are compared. There is no effect on the sticky layer. 


77 - “ Akino-nogeshi*^ {Laciuca. brevrrostris), A New Silkworm Food Recent! 
Discovered in Japan. — Lc Monitcur des S’n/t-.?, Year 55, Xo. 4^70, P- 
December 8, 1917. 

Mr. Tujima Daijiro (chief of the Oi branch of the Silkworm Institute ( 
tfie Gifu Prefecture) has recently discovered that a plant “ akino-nogeslu 
[Lactuca hrevirosfris Champ.), is probably not inferior to the mulberry i 
silkworm feeding. He obtained exxellent results with this food ; larvi: 
fed on it from the first stages gave, if anything, better cocoons than thoi 
fed on mulberry leaves. This discovery is of great value in districts w^hc] 
frosts injure the mulberry trees. As the plant in (piestion is hardy and wit 
it can be left to grow in the mountains or plains without any special ca: 
being given it. 


[rs-n] 
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I - Carp Breeding in Transplanted Rice Fields: Experiments at Vercelll, Italy (i). — i‘ 

[ \iaRCARFXU, IC, in // ( h'o;'?wL’ ( it Yciir VII, V' uj 20, pp. 2 iS-253, Vercelli, 

I October 15 and 30, 

I It is especially due to the Sccieta vercellese di agricoltura " that, 

L 3 years, carp brecdirip is spieadin^^ in the rice fields of the province 
[ Vercelli. Although this new industry has not 3"et passed the experi- 

I cntal period, 3"et it has gi^'en very encouraging results. It should be re- 
embered that, besides its value, the carp is an excellent help in combatting 
alaria, and destroying weeds by eating their seeds (Prof. Supixo has found 
eds of Glyceria Bolysnnmn , Cyperm and Chara, etc., in the intestine of 
lecarp), as well as hindering their gcrniinatioii by agitating the surface 
= the soil. 

The rice-growing Station of Vercelli has done much propaganda work 
ir rice-growing by tr:ins])lanting (2) ; this is why the Station advocated the 
ial of catp-breeding in transplanted rice-fields. Towards the end of June, 
p7. luirror-carp fry, from Galicia, were {daccd in two pl{»tsof the Station’s 
q)eriineiital field, each plot measuring about 6000 sq. yds. On July ii, 
lo small carp, each weighing from 16 to 19 gm. were added to the fry in 
jie of the plot.s. Nothing further was done, save to regulate the water 
fpplv. On August 26, the W'ater was drained from the rice fields and, 2 
ris after, the fish were collected and found to weigh from 150 to 180 gm. 
[rthe fry and 300 gm. for the small carp. The fish were put in a pond for 
k winter. 

The writer concludes from these results that carp breeding in traiis- 
tanted riee fields is ])ossible if fry or young fish of i or 2 summers are used. 

!ji the other luuul, the use of mature fish cannot be advised, seeing that 
ie season is too far advaiu'cd when tire whaler has tc* be run into the rice 
dds (about mid- June). In compaiisoii with the directly-sfjwn rice field, 
le trans])lantccl rice field offers the following advantages; - frceer and 
uicker circulation for the fisli, giving easier feeding and tpiicker growth; 
le possibility of always keeping a constant su])]jly of water ; greater sav- 
Ig of special work such as ditching, etc. The presence (d carp in the trans- 
laiitcd rice field causes no damage whatever, es])ecially if tlie precaution 
i taken, when siiiall carp of i or years are used, of not putting in the fish 
11 10 or 12 days after transplanting, that is, when the plant is well roote<l. 

) - The Amazon Turtle as a Producer of Eggs, Meat and Fat. - v.w.xrk^, j. s., in 

I .SiTjV :/c' I .Sl /.' fi.O/jr V< 0 X\', I'.itt. \'I, pt), .r;., :Ss. lig. :. 

t XnvcnUx'r, vii;. 

I Turtles are extraordinarily abundant in the .Amazon and its tributaries, 
pie true turtle {P(fJocyirmis c\p((ust() is adult at about lu years old ; it is 
lieM about a yard long ; the dorsal cara]>ace will measure about 31 inches, 
jliile the body weighs from 2(1 to 33 U.is. As the carapace has no horny 
[ales, like those of the marine turtles, i 1 is no commercial im|X>rtance, 
pe eggs and meat are utilised, however. 

I (1} Sec alii) : F. Supino, C irp-Hroe.liiic in Rice I'icld;: in It U;'. B., S<^ptt'ir.LxT, igi 3. 

» Vi.)2-T335. - (?) See h'., I'U.s, X(v {( >1 A 
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agricultural machinery and implements 


At the eee-laying season, t he turtles appear in hundreds on the haiit. 
oi^eraM|.aW^af- 

flid'^'ThffemalesfiU up the holes with earth, which t^^^^ 

o^rto Side the place Incphation is by the heat o^he sun , sb.rtl, 

-[''if 

”"^0 biSer ” from't^r eggs, to use as food or for. burning^ The h 
is sold in tins of about 40 lbs. at an average pnce of ii milrcs 24,^. ,i, 
It par) The turtle butter is mostly prepared in the regions oMip,» 
Amaron Jurna, Tefe, Rio Negro, Purus, Yutahy. Madeira, Munoffi as 
y^ary thousands of pound’s weight are sent every year to the market . 

^'^'Tortofi'meirt forms a great part of the food of the poorer classe 
that of voung animals is more appreciated, thus costing more 
turtles ar'e often sent to Europe, where the meat, particularly used for n„r.| 
ing .soup, constitutes a very delicate dish. , . 

The turtles are captured either by hand, by shooting with arrows, luti 

When the turtles are wandering along the banks of the nyer at c,-,g-L. 
ing time, the natives chase them and turn them on their backs ihey ii 
thfn quickly (lo to 15 minutes exposure to the sun suffices to kill them wto 
on their backs) taken in canoes and kept alive in water in enclosures 
" currales " surrounded by stakes to prevent them from escaping T! 
turtles are kept thus until sold or eaten. The price of an adult tmit 

formerly vervlow.nowvariesfromjto 20 wn/rris (ns. 3 rfto 45 .s. at par). 

addition to the true turtle (Poifonnmn's «/.misa), the natives on the nn 
banks of the Amazon also hunt other Chelonians, such as ; the tracaja 
{Podocnemis dn merihana) ; the " kagado da matto ” (Rhmemys 
“ iabuty machado ” {Platemys platycephala) ; " jabuty aperema {An/.r 
punctiilaria) ; “ matamata " (Clidys fimbriuta) ; and the ^ mussiiat 

(Cinoslernum scorpioides), very abundant in the island of Marajo. 


FARM ENGINEERING. 

80 - The Tractor in Relation to the Farm and Its Machinery. - kranich, 1 v 

in the TrcmsMlioHS 0/ the American Smely at Airicultiiral linemees, I'ol. X. X" 
pp. 10L-108. Ames, lou'u, March, laij. 

According to the writer, there exi^t, between the tractor and its ei: 
romne^t, relations of three types : 

1) Relations to draft machines ; 

2) Relations to belt -power machines ; 

3) Relations to the economics of the farm. 

These factors are all equally important, but, unless the tractor’s u 
ty-caii be divided equally among them, it is not a success on the farm. 
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Draft machines. — Considering the actual horse power required, plough- 
j constitutes the heaviest work of farming, though not the longest in 
tual hours of work. Milking requires at least an hour morning and even- 
^ for one man, which totals to 73 days of 10 hours per year. Ploughing 
the average farm requires less than 20 days per year. Farmers often 
iisider tractors as merely ploughing machines ; to this end the horse drawn 
ng ploughs have been adapted for use with tractors, as the other farm 
aft machines will probably be. The disc harrow, the spring tooth harrow, 
)d crusher, etc., are best used right beliind the plough. 

Most of these machines are usually drawn by 2, 3 or 4 horses ; too much 
wer w'ould be wasted were they hitched alone to the tractor. Several 
these machines slioiild be combined, or one large machine should be con- 
acted, to form a sufficient load for the tractor. 

But it remains to be seen if that is desirable, for each binder or mower 
)uld require a man, so that the measure would defeat its usefulness. 
)reover, the extra expense of these machines would cost too much 
it of production. Again, the small tractor is limited in jiower, and the 
,c of farm for which it is suited would not require 2 or 3 binders, mowers, 
harvesters. Drawing a manure spreader, a tedder or rake is ordinarily 
)rk for 2 horses. I'he tractor's relation to either of these machines is 
eslioiiable. The tractor can, of course do this work, but is it economical ? 
spreader is empty half the time and then is not even a load for a 2 -hoTse 
mi. To draw 2 or 3 spreaders by a tractor might not be economical, 
account of the time lost in loading, hitching and handling. Harrows, 
mure spreaders, etc., might be adapted to tractors, but it would increase 
s machinery cost to the farm, as well as necessitating changes to provide 
^oinmodation for them. Would this be considered economic farming, 
cl would the method lower the cost of prodnctioii ? Tn the next few years, 
; tractor will certainly reach such a stage of development as to render it 
11 more useful. Farm machines will be built in sizes to suit economical 
Tkitig of the tractor and they will be of better design and construction, 
e tractor does not need to replace all the farm horse.s, but it must replace 
lie to prove its economic value. If the tractors replaces horses of value 
-tal to twice its cost, it has served a great part of its intent. 

Belt- power Machines. -- The tractor should be able to drive the belt 
power machines of the farm ; but the tractor and the machines (grain 
larator, huller, saw, etc.) should be s<i arranged as to work at the maxi- 
uu capacity consistent with efficiency. Convcnicnl belting sho\ild be 
ivided as w'ell as j>roper s]>ecds \vithout unnecessary pulley- changing, 
tractor suitable for Ix-lt work only would not be considered an economic 
m machine. It is iirobable that few of the gas or steam tractors used 
the I'nited States represent a profitable investment for their owmers, for 
-v remain idle so much of the year, because belt work, primarily threshing, 
IS their purpose. 

It is the variety of things done economically by the tractor during the 
ar that makes for its close relatioii'^hi]) to the farm and its machinery, 
belt work is the principal aim, the tx)rtable engine will solve the problem 
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at half the cost of a tractor, for most of the expense of the tractor lies 
its transmission parts, which ar^^ for draft work. 

Farm Economics. — The economic relation between the tractor andi 
farm in general is very important. Although closely related to the dr; 
machines and power machines, the tractor may prove rather an cxper 
than a saving, if it is not in proportion to the whole farm. Thus, an 
acre dairy farm, with 5 horses, would obtain no economic' advantage frr 
the purchase of a 15-30 HP. tractor, which, although of first-class cousin; 
tiou, would be more suited to a (lOO-acre farm. 

The tractor will bririg about a new era in farm machinery. Its \ ai 
is only just beginning to be recognised. Farm machinery will be re] 
signed to meet the needs of tractor farming, as wtdl as being constructed 
give better and longer service. At present it is often of poor (piality 
should work more efticiently, have a longer life, which would give bdt 
profit and reduce the unit cost of production. 

81 - Machine Cultivation Tests at Noisy-Le-G rand, France og — ringi-tmann .m, 

in di: .UL'N'Oi' J’ I' A Ycat zj, No-i :n-i ; 

pp. 7-9 ninl I 1 L t.i!)k-s 7. I’arts, SL'iilcr.ihcr 5 :uul ()eto)x“T <), 1917. 

The author's second report on the trials at Xoisy-le-Grand (Franc- 
deals with 12 machines indicated in the apj^ended Talde, which suiunu 
ises the results of the work carried out. 

As a supplement to t)ie sjiccial trials in ipij-ioi p 1915, 1916 and i-,: 
(wdiich concerned 63 machines) the writer formulated a number of cord 
sions, the chief of which are given below. 

The weight of the tractors should not be more than 6160 to bboolb 
sucli machines ave easy to handle and give an average tractive effort 
from 1320 to 1540 lbs. Above such a tractive effort, the machines don- 
last long, the axles are strained, thus residting in greater wear and tear.ur. 
a reduced length of life. 

When the work (breaking- up or deep ploughing) requires a tracti- 
effort of more than 1320 to 1540 lbs., recourse should be had to a win: 
tractor. 

To provide for good steering, about one -third of the total weight sliovJ 
be carried by the steering wheels and two tliirds on the driving whed" 
wheels. Two steering wheels are more effective tlian a single one. 

The w-eight of the tractor in relation to the width of the wheels 
not be more than 170 to iSo lbs. per in. of tyre width (figure obtaim-d.i: 
checked at the trials). Neither the width of the tyres nor the diariu trr 
the driving wheels {43 to 55 ins.) should be increased too much. 

In the case of exterior trausniission to the driving wheel or whw 
(gears or chains) a clearance of at least 10 to 12 ins, slandd be left Ixtww 
the ground level and the low^est point of the drive or gear box. 

A differential should be dispensed wdth, one driving wheel or 2 
ing wheels placed close together being used instead. With one driving 
working in the furrow and the other on the unidouglied land, the strain 

(i) See /?,, Nuvembe-r 19x7, No, 10 ji. 
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constantly on one side of the differential, one of whose gears wears more 
quickly than the other. 

As regards grips fixed to the driving wheels strakes of various forms 
damage the ground much less than grouts and other typp of grip which 
tend to pack the soil. 

The strakes should run on the unploughed ground ; turning the last 
strip of ground destroys the compressed part, which does not take place 
when one of the driving wheels runs on the furrow ^bottom ; in this Hist 
case, the packed parts covered in ploughing remain unchanged in liar<i 
blocks ; this difficulty does not occur in sandy soil. One driving wheel 
may run in the furrow, but it is inadvisable. 

Motors of 20 to 25 HP., with several cylinders of the automobile 
and running at high speed, arc preferable. 

The circulating pump should be gear-driven, while the fan should h; 
driven by a belt. 

Endless-track devices (caterpillar treads) should be avoided on accoiiin| 
of the difficulty of steering and the rapid wear of the many articulations. 

The front 'bogie tractors act almost like motorplcughs ; steering the 
dri\dng wheels is difficult on account of their weight on the soil, especially 
if one wheel, provided with grips, runs in the furrow. The steering of the 
wheelbarrow type of motor plough is also difficult. 

The double-brabant windlass plough, which has been largely tested 
is of interest for average cultivation. , 

With a pull of from 1320 to 1520 lbs., an average speed of 3250 yds 
per hour seems suitable ; the speed may be increased up to 4300 yds. per 
hour, but on further increasing it, steering becomes difficult and the trac- 
tion of the implement becomes too heavy. Under similar conditions of work, 
period, soil, plough, the tractive effort increases from 100 to 118 when tk; 
speed increases from i to 2.5 ' 

The use of the tractor is best suited to furrow lengths of not lesstlm| 
500 feet. The time required for turning is about a minute (20 secs, with 
a good driver, i minute with an unexperienced man). 

Two men are required : i mechanic on the tractor and an ordinar 
assistant on the implement being towed ; this latter does not exclude auto 
matic lifting. 

More than 50 minutes of actual work per hour cannot be relied upon 

A traction buffer should be placed between the tractor and the ini])le 
ment being towed. In this way an economy of 33 to 54 % is gained on th 
starting-pull and 19 to 30 % on the average tractive effort, which only affect; 
a x:)art of the hourly consumption of the tractor while reducing the wear 0 
the machinery. 

It is worth while hitching a harrow to the plough for ploughing befoii 
autumn sowing and for that of spring. 

The great advantage of the tractor, resulting from the area it can cove: 
j)er hour, is that the farmer can immediate utilise the favourable opjxntu 
nity for ploughing. 



AGRlCni.TURAJ. >tACIIINKRY A\l) IMPIJvMKXTS 


97 


The tractor is used to best advantage on furrow lengths of from 3250 to 
JO ft., in fields with slopes of not more than 7 or 10 %. 

Travelling by road should be reduced as far as possible, unless the grips 
' removed from the driving wheels, and other precautions taken. 


Machine Cultivation Trials at Bourges, France, in 1917 . - dessaisaix, n., in 

'.lie Jtfiirnal (V Agriculture Priiiiqiic, Ymr Si. No, p. ^ 50 . Paris, Xovember 15, 1917. 

The departmental Syndicate for machine cultivation of Cher has car- 
d out ploughing tests with tractors in September 1917, near Bourges, 
ance. M. K. Rabat^, Director of agriculture for the department of Cher, 
ted the following results ; 


Tractor 



m>. 

Average 
depth 
of work, 
in cm. 

.Area 
ploughed 
per hour, in 
sq. metres 

Petrol 
u.^ed per 
hectare, 
in litres 

Culnc metres 
of 

earth turned 
per litre 
of petrol 

i6 

17.2 

2 (.14 

2 3.30 

738 

20 

19.0 

3528 1 

21.25 

89.4 

20 

17.0 

-2 923 

28.23 

00.2 

16 

i «5 

I 707 

21.15 

87.1 

20 

iS.o 

2 604 

32.90 

54-7 

.10 

17.0 

323.3 

27.20 

62,5 

12 

17.0 

2 (•'92 

29,00 

58.6 

18 

57-0 

2 I9(> 

* 43.90 

38.7 


In these trials the furrow length \'aricd between 728 and 998 ft. 

The Case, Avery, Moline and Globe tractors each towed a 2 -furrow 
High; the Kogul, Titan and Emerson tractors towed a ^-furrow plough; 
lilc the Gray tractor towed a 4 -fuTrow plough. 


- The Cost Of Fuel used by Tractors for Ploughing, in Canada, - .vtwood, ckarlks 

Ihe i anaduiK Tluus^henttan and iuruur. \’ol, XXII, Xo. i;'. p. 3J, Winnipeg, 
Caujuln, October, 1917. 

The writer has used a kerosenc-bnrning tractor of 8-16 HP. on a 
O-acie farm for all ciilti\Tition work and for working a hay-press' and a 
op-cutter. 

The tractor worked 67 days during a period of 3 months ; the numlier 
working hours was 403, or 6 hours a day. 

I The work was done on a heavy loam soil, where 3 ploughs are a maxi- 
ani load for the tractor used (a small sixe one), and where, without a 
pd operator, 2 ploughs could be handled to better advantage and less 
erload to the engine at moments of extra stress. The costs per acre 
J giien below*. 

In the spring cultivation the tractor pulled two 8-ft. disc harrows and 
b’-ft harrow. 

To w-ork an acre required 38 minutes, the cost for fuel and hibrica- 

[81-63] 
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tion being i8 % cents per acre. Very few repairs were necessary rk«j 
the first year of operation. 


Cost o! fuel ! Time required 
Work, : and lubricant per acre. I per acre. 


Spring pk.Ui^hujg (maize stubble) 

„ " » y> « (dovei' PO(l) . 

Early autumn ploughing (oats stubble) . ■ . 
r,ite autumn ploughing (oats stubble) . ■ . 
Eate autumn pl'iughiug (wet, maize stubble,. 
December plr.mghitig (clover sob) 


84 - The “Motoculteur” 

Premier, Victor, in L 


, Built by the “ 

■ b'tbut’ Rural, Year 


S 0.27 

I hr. 

12 tlllD. 

$n. 3 i 

I hr. 

24 mir. 

S 0.27 

1 hr. 

9 ’nin 

So. 30 

1 hr. 

II nilu 

S 0,40 

I hr. 

30 tub., 

$ 0 . 3 b 

^ I hr, 

42 

Soci6te La Motoculture Fran^aise”, 


Xu. b(|, Xinv Aeries, So- 


Vati5, ryr7- . 1 ^ i * • 

The Motoenlteur " (t), which took part m the ^olsy-leTTrand tria 

is the lo HP. IQI7 type embodying all the late.sl improvements. 

The frame properly so-called is formed by what might be ca lerl j 



1%. j, - 'J'be Motoailteur ” working while mounting a 1 1 % sloi^e. 


I) In the Noles dc Ciiltu-rc Mecanique by Dt. ClI.^uvH^u (Eibrairie Iksillicre, Paris. v>- 
there are <!cscrihe/l 4. types of '* MutocuUeur? ” cunstructed by the Sociele MOTOvi 
THRE I'RA.JT^.viSK, Boulevard liausmann gi, Paris. These tyi>es are; i) M.a rale her ; 

4 fo lbs. ; 4'5 HP, ; price , £ Ko ; 2) Vigneron , weight , 4 300 lbs. ; i ft i IP. ; price, alxuit t -• 
3) for large scale work ; weight, 4 4uolb.s, ; 30 III'.; price, £ft|(>; -t) for large scale 
weight, 5 o6u 11)5. ; .p> III’,; price £ fiou. 
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t^lly " of the machine, which contains and protects the machinery work- 
, in a bath of oil. There is no external greaser. The total length of the 
[chine is 13 feet, the width being 5 ft. 3 in. The machine (%. i) is car- 
d on two driving wheels and a single steering wheel ; it is very stable as 
j centre of gravity is very low, being situated a little forwards of the driv- 
; wheels. The latter are of 47 in. diameter, and are placed at a point 
of the total length. The motor is 4 cycle, 4 cylinder and gives, at 1000 
1250 revolutions, from 30 to 35 HP. {bore 90, stroke 170) ; it is provided 
:h a governor. The carburettor includes an automatic air-filter ; the 
il consumed is 0.4 litres per HP. -hour ; the tank holds 60 litres, 
e magneto is enclosed and completely protected from dust. There is 
i friction coupling and 4 gears giving speeds of 15. 25, 36 and 59 inches 
: second respectively, as well as a reverse. 

As is shown in fig. 2, the rotary apparatus of the " Motocultcur " is 
.ced behind ; there are 2 speeds (150 and 180 revs.) which allow of 



2. — Diayraminatic side-vitw of the 
“ Motocultcur ” showing the rotar>’ apparatus. 


2[tilating the work according to the soil and the t>'pe of tilth that is 
[juired. The transmission to the apparatus is by a central, universal joint 
ive. 

The machine turns in its own length (in a circle with a radius of less 
an 10 ft.) and, having no differential, turns on the free interior driving- 
leel. The machine guides itself when travelling in a straight line, so 
at the driver can descend from the machine, if necessary, and walk along- 
le to examine the work, etc. The 1917 t>"|)e of " Motocnlteur ” can pei- 
riu two functions : i) by means of its extensible rotary apparatus, work the 
il completely, producing a uniform lilih over all the layer worked in a single 
Mney and in widths of from 59 to 71 ins.; 2) without its rotary apparatus. 
3rk as a tractor, tow-ing all the usual farm implements, including multiple 
now ploughs or digging brabants. 

fhe rotary apparatus, tearing at the soil in the direction of movement 

[ 84 ] 
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can, even in a loose, damp soil, ascend with its ordinary wheels slopes 
more than 15 %, when fully working. 

On the other hand, when used as a tractor, removable strokes givii]^ 
good grip are provided for the driving wheels ; in addition, when its nom 
weight does not exceed 4000 lbs, extra weight can be given by means 
sacks of earth or lead bars of iroo to 2200 lbs. In this state the machi 
gives, in suitable ground, a draw-bar pull equal to 50 % of its total wei^i 
or 1980 to 2640 lbs. The gears are designed for such strains. 

Thanks to its lightness, the machine can work with its rotary ap])a! 
tus ill all fields, even on deeply ploughed land, with a single turn, an^ 
can prepare such land for sowing much better than scarifiers and harro? 
On solid land, the machine can produce a loose tilth of from 2 to 1 1 01 
ins. deep, according to the speed at which it moves. This t>q>e, at ai 
rate, is not designed for deeper work, but it can carry it out as a tractoil 
towdng a digging brabant. 





3 — The “ Motociilteut ” workin« as a tractOT. 


In normal soil of no to 132 lbs resistance, with a width of 1300 to 16 
eet, the machine is guaranteed to yield per hour of actual work (coiuplc 
work and ^vith a single turn of the rotary apparatus) as follows ; 

I) at lca.t I 800 sq. ydi at 9 to 12 ins, 4«p (ist. speed forward) 
qooo M » » 7 to 10 »t » (2nd, speed forward) 
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3) at least i fioo aq. yds*, at 5 to 7 ins. deep (3rd, speed forward) 

..j) » *7 200 1 » » 2 to 3 » » (4tli. speed forward) for hoeing, 

ploughing-up stubble. 

In practice, deducting stoppages and the usual losses of time, the 
:liine will perform : about 3.25 acres of hard digging-work, either loosened 
jrabant -style; about 6.25 acres of average work, tillage or ordinary plough- 
with a 3'furrow plough ; about 15 acres of hoeing or ploughing-up of 
bble. 

The working tools each consist of a claw and a spring, fixed together 
the rotating axle, without screws or bolts ; they are interchangeable 
L easily replaced if broken. The wear of the claws depends on the kind of 
; in rocky soils or for certain work it is advisable to use the machine as 
lough-tractor. 

The " Motoculteur ” is provided with special seeders, and it ploughs, 
rows down, sows and rolls all in one turn (cereals, maize, beets, etc.). 
;an be used for planting potatoes, the fertiliser being sown simultaneous- 
When standing at the farm, its engine drives the fixed farm machinery, 
single workman is always sufficient to drive the " Motoculteur no 
tier what the work is. 

According to M. Fr^imier, the work done by tlie Motoculteur ” 
ms to be all that could be desired from the point of view of modern 
[cultural science. In a single turn, it will obtain that uniform struc- 
i in the whole layer of earth worked that is necessary for a perfect seed 
, According to the crop, and according to the soil, be it dry, wet, or 
n pebbly, the size of the clods and the fineness of tilth required are 
ily regulated. When the soil is covered with a normal layer of farmyard 
iitire, the machine mixes it intimately with the soil throughout the culti- 
cd layer, thus favouring nitrification. Only a small part of the long - 
straws and residue remains visible on the surface. As for other fer- 
iers and dressings, the motoculteur mixes them evenly throughout the 
;ivated layer. If the machine is used on land covered with vegetation 
erne, mustard, vetches, lupins, etc.) or stubble, it tears the plants to 
:es and buries the fragments. However, for such work which is heavy 
the engine, sharper claws placed closer together should be used. 

' Howard’s “Imperial” Disc Harrow. — The Imphmtrr' anJ Machinery RaiiU, 
Vol. 43, No. 5n, p. 722, I f;^. I.omloii, XovciuIxt i, 191;. 

The " Imperial ” steel disc harrow, illustrated below, is constructed 
’ Messrs. J. & F. Howard, of Bedford, England. The transport wheels 
I the rear of the implement can be easily raised during working, and, con- 
isely, the harrow raised for travelling. By a lever, the discs can be 
justed to suit the peculiarities of the ground. The fore-carriage pos- 
^ses a rocking movement from which great advantage is derived on rough 
d rocky land, This disc harrow^ is suitable for attaching behind a plough 
ived by a tractor. It is made in four widths, with 12, 14, 16 and 20 discs 
either 18 in. or 20 in. diameter. 


[ 84 - 85 ] 
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le straw standing uncut. It handles a 12-foot swathe. The machine 
drawn by horses or a tractor, but the operating mechanism is driven by 
WankeSHA motor. All the gears are enclosed and Hya'h: roller bearings 
•e used extensively. 

The grain is delivered into sacks by the machine. One or two men suf- 
for attention. In regions where there is little fear of lodging and where 
1 the grain ripens at the same time, the machine should save a deal of 
tnd'laboiir. 

A number of the machines are already in use in western Nebraska, 
iusas and Texas. 

-The Rebuflel "Olive Gleaner ’h — kKRiTFiii,, A,, in Republique Francaisc, Ofiice 
Vfti'ionfiZ dc la Probricie. 1 niu^tridU , Urevet </’ No, 4845/)0, i p. 4 - 6 ligs 
puhiisheil at Paris on Detuber iS, 1917. 

A new apparatus, called the " Olive Gleaner for Tapi<Uy collecting 
kn olives. 

The appended figure, shows the longitudinal section of the a])paratus, 
well as the upper surface of the handle. The device consists of a small 
ard D hearing a number of points F, through wliich a lattice ejector E 



Rubcifkl’s "ruivc OUnna 


vorks on pie.ssing the lever C to the liaiidle B. By means of the spring R, 
he ejector-lever takes up its fprincr position on releasing the pressure, 
die spring li, whose ]>ivot G is fixed to the handle B, is attached to the 
ever by a screw Q \ the action of the siting is helped by the mortise M. 
^he heads of tlie ]xnnts F of tlie piece /> are held in position by a plate S, 
>laced under the upjicr board I) ; these two boards arc fixed to the handle B 
both back and front sides K and U respectively, leaving a hollow, T, l>e- 
^'een them. The ejector E is fixed on the lever by a screw P passing 
trough its end and held by a wedge piece. 
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To use the apparatus, it is taken in the hand, the points turned t, 
wards the soil The olives are collected by striking them from above doin 
wards when they are pierced by the points. When the points are full, 
olives’ the apparatus is held over a basket, and on pressing the lever, t], 
ejector moves up and removes the olives, which faU into the basket. I 
there are great numbers of fallen olives, the workman may use a secoi, 
apparatus for the left hand. 

sg - The " Alpha ” Apparatus for the Discovery of Metallic Objects in the Soil, J 

Le Cmie Civil, Vol. LXXI ; No. 19, pp. 312-313, lig- 2. Taris, November 10, i-,i; 
From the data of M. Gu'fTON, wlio devised a machine for traeij^ 
projectiles buried in the soil, M. Chanoix, Engineer, of Villeneuve-Sairr, 
Georges, has constructed a new “ Alpha " apparatus (so called because 0 
its A-shape), by means of which a 75 shell buried 16 to 20 ins. in the sfii 
mav be located. 

’ By means of the apparatus, any metallic object weighing 22 lbs as 
buried up to 20 ins. deep in the soil may be located. 

The apparatus, based on the principle of the Hughes induction bahuict 
consists of 4 exploring colls wound two by two round two horizontal plaV 
or circles of wood of 24 in. diameter and suspended at the ends of t\ 
wooden arms inclined at 45^ towards the soil, and held firm by a cross mei 
her. The parts are all jointed. The centres of the plates are about 
ins. apart, so that the apparatus controls a distance of about 82 ins. T 
regulating device is placed on the angle formed by the two inclined anr 
it includes two enclosed coils, connected to the two rolls of wire fixed on tre 
plates. Ordinary telephone receivers, carried by a telephonist's cap, nit 
used as detectors. 

A pile of 2 or 3 elements and a Ruhmkorff coil with a trembler proiii- 
the current. Both induction coil and pile are contained in a portable boi 
and joined to the exploring apparatus V>y long wires. Such as it is at ]'rc 
sent, the apparatus indicates the presence of a metallic mass buried alxc: 
20 ins. in the soil by means of the resonance of the telephone. As yet. sue: 
objects can onl}- be discovered at a slight depth, but experiments are beia 
carried out to increase its efficiency. 

The instrument is light and easily handled, being entirely constructa 
in wood. It can be partly unmounted and folded to assist its transport. 

go - Review of Patents. 

nihfu- and Imfy'i'inciifs. 

Cunaii.i i77 9><'^. Hfirrow. 

Frame I )c vice adjusting auto ni.it ically llie in the fure-caniaia 

a double brabant ploui^h. 

Netherlands 2 205, Sui»ar cane stalks covering plouirh, 

Switzcrlaiul 72 Tractor ploUl^h. 

Uniied-Kiii^floju 109 7,40. Cultivator. 

11)9 446, Cuitivating iinpleniciit (iiiotoriilough). 

109 61 S. Plough (for mechanical traction). 

[ 88 - 90 ] 
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aiteii States i 230 559 — i 240 047 Tractor ploughs. 

1 239627. Harrow tooth. 

I 240087 — 1 241 530- Oang plougixs. 

I 240 542. Rotary harrow. 

I 241 033 — I 241 064 — I 243 203 — I 244 165, Harrows. 

1 241 046. Rotary wheel-harrow. 

I 24 T 094. Method tor renewing wornout plough points. 

I 241 173. Tilling machine. 

I 241 382. Cultivator. 

I 241 774. Flexible disc lianow. 

I 241 775. Flexible frame harrow cultivator. 

I 242 128. Cleaning attachment for harr<jws. 

I 243 07a — j 243 833 — I 244 274. Ploughs. 

I 243 758. Subsoil and grui>bmg 3->longh. 

I 244016. Harrow and truck. 

I -44 295. Seat attachment for riding harrows. 

hrii^ation. 

dial States 1,239692, Water elevator. 

^^(l}mrcs and Manures Distributors. 
uted- Kingdom 109 575. Manure distritmtor. 

109 671. Fertilisers (Process for manufacture of organic fertilisers), 

1 242 703. Manure s^weader. 

Drills and Seediftq Machines. 

178013. Grain box for drills. 

178013. Foot cup for drills, 

1 239599. Device and method, of preparing seed 1 jc<U. 

1 2.40227. Seed planter. 

I 2-}o 529. Potato planter. 

1242061. Fertilizer-distributor and planter, 

1 243 541, Maize phuiter. 

I -■ l.t 560. Grain drill* 

Cull Ural (Operations. 

^77 9 't^- \N'ce<ler. 

I 23<i94,3 — 1 243970, Cultivators. 

I 24008'^, Coiul)iiied ridger and blocker. 

I 233046. Cotton chojiper (,»r blocker. 

Control of.Disease.s and Pests oj Plants. 

177928. .Vnimal trap, 

178041, Insecticide. 

484796. Chemical preparation fur the rational trcaUiieiil of fungous di- 
seases of plants, 
fniiol- Kingdom :(i9<.i6o. Animal Ira]). 

|iiiietl States 1239301. Insect killer. 

1 239 6S4. Boll-weevil destroyer, 

, 1 240 736. Device for catching 1 .k> 11 - weevils. 

. i 2 44 069. .\niiiial trap 

Reatd S, Moans .oiif Other l{aiee.slini; Maehivfs. 

178015. ILuvestiug iiiachiiiery. 


nited States 

niada 

nited States 

«n;i<Ia 

fnite -1 States 

auada 

We 


bl.'id.i 
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AGRiCUIvTUltAL MACHINERY AND IMPLEMENTS 


France 4.84.560, Olive gleaner (1), 

Switzerland 76 395. Motor mowing machine. 

United- Kingdom lo*) 027 — loy 635. Reaping, and mowing machines, 

109094. Swath turner. 

109 116. Lawn mower. 

109250. Flax lulling machine. 

United States i 339 570. Cutting apparatus for niow'ers, 

I 339 614. Cotton harvesting and cleaning machine. 

I 239621. Adjusting mechanism for shocking machine. 

I 239685. Row'-binder. 

I 239 680. Lawm rake, 

1 239 763. Hay rake attachment, 

I 239 767 — I 242 761. Cotton hars’csters. 

I 239 791. Grain binder deck, 

I 240028 — 1 241 490. Grain harvesters and hinders. 

I 240128. Fruit picker, 

I 240 164, Maize harvester and ensilage cutter. 

I 240361. Mowing machme. 

I 240 424. Wiinl .shield for harvesters. 

I 240 847. Maize har\"estcr. 

I 241 096, Side delivery rake. 

1 241 19S. Harvester for cabbage and similar [dauts. 

1 241 325. Ensilage harvesting machine, 

1 24T 4.53. Header attachment for tractors. 

I 243 ri2, Shocking machine. 

I 2.^2 240. Binder locking mechanism. 

1 24407+- Swath divider for harvester. 

I 3.^4152. Combined harvester and thresher. 

J 344 341, Basket for Jawi mow'ers. 

}Iachincs for Lilting Hoot Crvfys. 

United >States 1259921. Potato digger. 

1 239935. Peanut and potato harvester, 

I 240953. Beet harvester. 

I 241 108, Root harvesting machine. 

I 241 761. Beet topping machine. 

I 243 898. Potato-digging attachment for plouglis, 

I (ind IPjioion ing ^^ochincs. 

UniUxl States i 239933. Polattj separator. 

r 24^1 999. Bean separator, 

1247028. Threshing machine. 

I ^ U 045 — I 243 284 - I 24 5 Grain separators. 

I 241 980. Redcancr structure the threshing machine, 

Pr.paralum tuui SioMge nt Criin, fod<Ur,cir. 
Switzerland 72284. Device for regulating the fermentation in slacked foddei 

particularly in hav-stacks. 

imtel State, j 8;, - i .-41 5l8 - 1 34. ,8. - . „3,, „,,y 

^ -40935, Elevator for silos. 

I 342 812. Hay stacker. 

(I) Sec tlescriplion and illustrations of Nr,. 88 of tins kcvicw.{Ed.) 
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I 243 570, Automatic bindcT attachment for hay presses. 

1 243 7.S4, Tamping device for silos. 

Traction and Stcerinji of AfiricuUural Machinery. 

[lited-Kiagdoni 109 960, Motor tractor, 

tilted States I 239603. Cushion S[>ring fiJt 3 wheeled tractors. 

I 240 33H — I 240 48S - - 1 240 650 — I 240 761 — j 240 782 — 1 241 034 — 
I 241 617 — 1 241 766 — I 242 555 — T 243 l '‘^4 — I 243 59 ''!. 
Tractors. ^ 

I 240 758. Plough draw-bar head and leveler for tractors. 

I 241 44 f>. Variable speed gearing for the reels of agricultural machinery. 
1243019. Tractor inijilcment controlling mechanism. 

I 243414. Tractor attachment ff>r automobiles, 

I 243 704. Plough hitch mecanisni. 

//oiisi'ni,' of Livc^iock. 
tiilc 4 -Kiiig<loin 109 865. Horse shoe, 
nited States i 240 437. Hog feeder 

I 241 .495 - -I 243 12/. Hog oilers. 

I 2436.89. Feed-trough. 

Po\'l!ry Fitrmin:;. 

vitiCTlaml 76 398. Incubator, 

lilted States i 239 G37. Brooitcr. 

• 243707. Regulator Jitr inculiators. 

Bee Ketpin'^. 

nited States 1 239 536. lice shi];piiig package. 

/ FKpcsp-rV.' Dcfietuiit]^ 'o; Plant Product:; 
uiada 1 77 93!- Flour mixer. 

17S 4<i5. Paste prcKtucti<ni . 

clherhiiids 2176. Process for niauufacfuring a dried fooil jtroduct from wastes 

of {Hftalo-llour mills. 

2 iSt. .Vpparatus for extracliiig potato- flour from a cuiiccaiTratcil iuicc. 
nited Kingdom lo'i 6<i3. l>r\-ing tea. 

nited States i 239 55^;. Process of treating rice and products thereof, 
r 241 03S, Fmit slicing uiachinc. 

1 2j 4 2ti). Fkiur mill niachluciy. 

I 244 42'). Uryiim ri«>m lor cereal pa>lc?. 

PaPvrnc. 

■vilzerUnid 76 322. Device for cleaning cream separator bowls. 

70323. Cluirn 

764B1, Butter making apjiaratus. 
liiUd King«loiii TOO 471. .\\)iiata(us for drying milk. etc. 

109589. Ccnlriiugal siparatur. 

109 638, Milk sterilizing a])paratns. 
ttiled States i 239471. Milk powdering machine. 

1 239 923. Milking uiachinc tcat-cup. 

I 240 765. MilkiiT'g machine. 

1 243 7S8. Cheese shell. 
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Farm BttiUiingfi ar4 Equipment. 
Canada Wire stretcher and splicer. 

United States i 240 135 ^ 244 220. Silos. 

I 243 829. Silo'door. 

UfirtoKi'. 

United- Kingdom 109 907. Kotaiy pump. 

109961, Centrifugal pump. 

United States i 241 305. Horse collar. 
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RURAL ECONOMICS, . 

- The Milk Producer’s Problem in the United States.- <>n.i.ETTB,L. s. (io« a sij 

College), in Heard's Dairyman, Vot. LIV, No, n, pp. 324. I’ort Atkuisou, Wis.^Oc- 


tober 5, 1917- . . ^1 ^ > 

There is no industry which is suffering as severely in the present cnsi. 
as that of milk production, while one-fifth of the total food supply of th 

United States is the dairyman's task. , . 1 , 1 • r 

The accompanying tabic shows the average price which the dairy fam 
operated bv the Iowa State College was compelled to pay for feeds diirin: 
the years July i, 1914, to June 30, 1915. and July i. 191b, to June 30. hji; 
as well as the market quotations of the same feeds August i, 1917. I 
shows that in the two vear interval the price of feeding stuffs has increase 
from 70 to 205 %, as in the case of corn. Alfaffa hay is not quoted, but ] 
will reach the highest price this winter to w^hich it has ever soared. The ]}roP 
lem of the dairyman, therefore, seems to be the utilization of feeding stuft 
that have increased 100 to 200 % in cost for production of dairy produep 
that are selling for only 25 % more than formerly. 

I)air3^ farming has never been noted for large returns ; its popularity 
is based upon the certainty of the income, usually at a small profit. Xori 
the great increases in the cosi of production brought about largely by th 
rise in cost of labour, increased value of cows aud price of feeding stuO; 
transform the profit to a loss. The relief must be sought principalh ri. 


1) Higher prices for product. 

2} Elimination of the boarder cow. 

3) Kconomical selection of concentrates, 

Of these factors the first one is of primary importance and will h 
achieved through education of the consumer and organization of tlv 
producer. The second factor determines the degree of profit of the dairyma: 
regardless of the price received for the product. A too large percentage f 
boarder cows will make any dairy a financial liability. The last factor is on 
which varies rather widel\^ with the locality, season and year. While rougl 
ages are much more expensive than formerly they are still the cheapest soun 
of food nutrients. In those herds which are kept for commercial^ mil 
production the more limited use of concentrates is the practical policy 1 
pursue. Silage is a cheaper source of energy foi all kinds of dairy .stock 
alfalfa and no dairyman with even a small herd can afford to be wit hoi 
it because of its succulence, palatal )ility and economy. 
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Prius of feeding duffs per cwt 


Feed 

July I, 1914 July I, 1916 
June 30, 1914 June 30, 1917 

August I, 
J917 

% 

increase 

— 

— 

— 

— 

— 

Coru nicji ) 

. . . S 1,525 

52.25 

S .1.65 

205 

Unin , 

■ • • 1.13/5 

1.73 

2,65 

132 

CottoiiseeU meal . 

1.50 

2.10 

■ 3.00 

LOO 

Oil meal 

. . . 1.48 


3-25 

XI9 

Croimd oats .... 

. . , 1.156 

2.24 

2.O0 

124 

(Uuteii feed ..... 

. . . 1.35 

1.80 

315 

133 

Unicorn 

, . . i.6o 


2.75 

71 

Alfalfa hay. 

. . . o.Ho 

' 1.20 

— 

1H5 

Com silage 

0,175 

0.30 

0.50 

- 

l)ri(xl beet pulp . 

■ ■ ■ I.J 5 

-- 




- Economic Relations between the Tractor and the Farm. — See xo. so *>1 this 

Review. 


AGRICULTURAL INDUSTRIES. 


5 - Methods for Determining the Adulteration of Wines. ihi vTOLONoo, roo,in Lf 

zwni Af^raric //d/j'iuk:, Vol. I., Pt. 6-/-^^, pp. 315-36 u ^todena, 1917. 

The chief methods for determining the adulteration of wine are examined 
jparatcly. 

The essential condition which any such method must fulfill is that it 
inst possible to distinguish clearh- between natural and adulterated 
ines so that the dividing line includes the natural wines and these wines 
tily. Up to the present no method has been found fulfilling this double 
Dndition; each of them, while answering to one of the conditions, sacrifices 
be other more or less. 

In order to determine the true value of the various methods the author 
x.aiuined 560 natural Italian wines, using anaU*tical data supplied b}' the 
iiblications of the Italian Ministry of Agriculture. 

The author gives a table on which are 2 cur\*e5 interpreting the various 
lethods examined, the alcohol content of the wines being represented by 
iic abscissae and their acidity expressed as grammes of tartaric acid per 
tre, by the ordinates. 

Gauthier's method. — The total alcohol -)- sulphuric acidity must 
xcecd a minimum value, fixed by Gauthier at 13, and reduced by the French 
ouimittee of Arts and Manufactures, to 12.5, and fixed at 12.5 and 11.5 
fir table wine and Aramon wine respectively by the French official methods, 
expressing the alcohol content of the wnc g, its acidity, expressed as 
irammes of sulphuric acid per litre, by and the constant whose value is 
qual to 12.5 by C, the following formula is obtained: g -f flj ) C. 

This method includes all natural wines (of 560 natural wines only one 
ppeared adulterated), but does not include only these wines (20 % of 
lethod). 
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Halphen’s met)wd. - This is expressed by the formula 


— > 1.160 — 0.07 g 
g 

(the letters having the same signification as above). 

Placing this formula in the form a, > 1. 160 g — 0.07 g, the maxiiiiun 
acidity would be obtained with g = 8.28. As this has m no way bee, 
proved the author considers the rule to have no rational basis. 

Contrary to that of Gauthier this rule fulfills the just condition (tht 
inclusion of all the natural wines) very imperfectly, but better satisfie 
the second (the inclusion of these wines only). In the experiments nia4 
1 / th to "^^gth of the natural wines wrongly appeared adulterated. 

The 'author tried whether the modification introduced by Posskm 
and ISSOGI.10, and later by G.u.EAZZI {i. e. the introduction into the calciila 
tion of the ratio acidity ; alcohol of the limit 0.120) really improved tb 
results obtained. The diagram appended to the paper shows that H.ii 
phEn's rule thus modified answers the first condition, but no longer an- 
wers the second satisfactorily, 

BlarEz' method. ~ BlAREZ has given in table form the minimum acidit 
corresponding to each degree of alcohol by dividing natural wines int 
5 categories and giving to each a dividing line between natural vines ai? 
adulterated wines. 

The author's diagram shows Bearez’ method to answer the double con- 
dition much better than the others, because it excluded the smallest quan- 
tity of natural wines and reduces to a minimum the possibility of m 
discovering adulteration. 

Rods’ method. — This may be expressed as follows: — the trta. 
alcohol -f acidity is in inverse proportion to the r^tio extract : akohd. 
According to Roos, this coefficient is always below 25.fi in natural wine 
but never below 24 in adulterated wines. 

This mle has about the same value as that of Gauthier. 


CoxcEUSioxs. — Bi,arez’ method is the most satisfactory, althov.gi 
applied without modification to Italiam wines it would allow too much adii. 
teration. It must be placed within closer limits. 

Taking his diagram as a basis, the author divides natural wines irt 
2 categories according to their composition. The first includes the greaE 
number of natural wines, which the author arbitrarily calls " wines of norms 
composition The second includes nearly all the natural wines not containe 
in the first (58 out of 560 in the author’s experiments, i. e., about 
and called *' wines of abnormal composition The figures fixing thcliiir*' 
of the 2 categories of natural wines are given in 2 tables. 

In order to apply these methods, all Italian wines of non-declarcdor 
gin may be placed in the ist. category. The wines of the second categoi 
could only be used commercially with a declaration of origin which won 
justify their abnormal composition. Wines of a composition below t 1 
limits fixed by the second category should be considered adulterated imle 
proof to the contrary can be furnished. 



OlvNOLOGY — DISTILtINCi 


HI 


i 3 t. category 

Wind of normal composition 


Aicohol content 

Tartaric acid 
tniintniiai 

8 



ro.^o 

9 

8.40 

0 5 

7,10 

10 

O.oo 

105 

5 50 

11 

{.<}0 

n .5 

4 .Oo 

12 

4.40 

12.5 

4.20 


4.10 

il .5 

4.00 

l» 


113 

5.00 

15 

l.')0 


and. category 

Wines of abnormal composJtion 


Alcohol content 

Tartaric acid 
minimuix] 

ti 

12,70 

^>■3 

10.40 

7 

8,80 

7-5 


,S 

6 

^•5 


■J 

5 10 

‘^3 

4 50 

10 

4.10 

10-5 

4.80 

1 1 

4.<'0 

[ 1 .5 

5.50 

11 

.’>■50 

I2o 

.^•50 

I 4 

5 - 5 '> 

I ;.4 


14 

— 

^ 1 5 
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- The Use of Horsc>ChestnuiS for the Production of Alcohol (i), — KAYSER, in 

i't’uilli iV rnfonnGU'>»!s d'- \/ns/s//rt' ,/f IWuncidturc, Year Xo. 45, p. ii>. Paris, Xo- 
vciiiK-r (1, Kji/. 

The author director of the Term ent at ion Laboratory of the National 
licultural Institute) gives tlie following figures for the content of the 
rsc-chestnut in carlxihydrates and nitrogen, comparing them with those 
maize and rye. 


Drscriptiun 


CoiTipoi^ilioTi jier cent 


Moisture 


Nil rn';fn Cirbob'drates 


'rctiii 11 

•kv'jrtiv.'Util tuc.c . 

u si nuts . . . 

•tic 1 



?rcs!-; 1 

Cr'Olt' Utl'«l !► 

■1 .... 

)ry 

'' )> >j 


ivernL^c 

luaizc 


iVCtiIlJC 

lye 



40.2 

4.8 

40,0 

iS.s 

00 

53-7 

510 

3 9 

39-2 


7.2 

71. S 

M'O 

9-9 

69.2 

13-4 

] 1.5 

69*5 


The horse-cliestniit has an average content of 0.5 of ix^tassinm and 
'■^ 5 % phosphoric acid, foods necessary to alcoholic fermentation. 
Experiments carried out by the author show that the yield of 27 to 28 


(1) On the use of horpo-chestnuts, <700 ; — Ootohor, uur, Xo. ost ; H IXocuiber, 
Xo. u 8<5. (Fd ) 


[»•><] 
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litres of alcohol per lOO kg. of dry horse-chestnuts, although inferior to 
that of maize, is sufficiently high, in view of the moderate cost of the chest- 
nuts (i2S. per loo kg. of dry nuts), to justify their use for making al- 
cohol in war time. 

95 ~ Utilisation of Acorns by Acoholic Fermentation, (i). — kayser, in reuuu d'h 

fortmUions dit MiHi:dtrc dc- Y<'ar - .\(). pp. Paris, Deccinl),.r . 

1917. 

The author (Director of the Fermentation laboratory) describes th 
results obtained by the alcoholic fermentation of sweet acorn juice. 

The experiments were carried out with three varieties of oak, pedun- 
culate, sessile and holm, found in the ^Mediterranean district. Whole aconij 
and kernels were used. The sweet liquid was obtained by treating tht 
acorns (without the cups), cut into small pieces with twice, and sometime^ 
four times, their weight of water in the jmesence of 2.5 % of hydrochloh( 
acid or i % of sulphuric acid during halt an hour in the autoclave at 120- 
122^0. The sweet liquid is filtered oil, the solid residue being crushed i; 
a mortar and treated with hot water till the liquid is completely extracted 
The liquids are neutralised with potash up to an acidity of i % in sulphuric 
acid. I 

Either grain or cider \’east was added to the sterilised liquids. Fer- 
mentation usually started after 24 hours, rather more rapidly in flasks tn 
which had been added from i to 2 ®/oo “^weet rye extract (nitrogenous and 
phosphatic food), more rapidly also in those of greater dilution, which ij 
comprehensible, for an excess of tannin, of which acorns contain a fairlv 
large proportion, prevents alcoholic fermentation. 

Grain yeast gives a yield slightly higher than that obtained witn 
cider yeast. ^ 

The yield from whole acorns varies form 8,58 to 20.16 litres of alcohol 
per TOO kg. of dry material, whereas for the kernels, it may amount to a.' 
much as 28, 29 or 31 litres. This yield is higher than that obtained by tb 
author for horse-chestnuts, altliougli, in a certain sense, these fermentt^: 
more ca.sily {2). 'Fhe yield x aries with the degree of ripeness, the variety 
and, above all, the dilution (influence of the tannin). 

It is best to use dry acorns, freed from their cups by threshing ami 
sifting. 


96 - Unsalted Lime Bread. — See No 3 of Rn-icw. 

97 - The Problem of Sugar Manufacturing in India. — Wynne, .S.\ykr, id ThcA:;nfui- 
tural Joinnnl of Indui, Vot xri, Part. IV, pp. 530-565, Calcutta, October, 19 1;. 

After a thorough examination of the problem of the Indian Sugcii 
Industry^ in its different aspects, the writer, summing up his various points 
of view, makes the following statement : The problem of the Indian vSm 
gar Indu.stry is a two-fold one, and energetic measures should now be set 


(i) On the use of .pcorn.s as a food for cattle see No. 66 of this Kiiicw. — 
No. 94 of this Revitw. {Ed.) 
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I foot to place both the gur and the white sugar industries on a satis- 
ctor3^ working basis. To do this properly will require a sur\^ey to be 
ade of the localities where white sugar factories can be erected, and a 
e same time the districts where the cane cultivation is only capable 
carrying a gur factory should be carefully recorded. The financial side 
the matter and the question of State assistance to the pioneer factories 
so require to be carefully examined. 

To do this will require a strong committee of experts who will also be 
>le to report to Government how fa r the manufacture of sugar on a consider- 
>]c scale together with its by-product — alcohol — can be made the 
bject of excise control in India. The question of the creation of a special 
gar department for India for tackling and coordinating the numerous 
aiiufacturing, agricultural, botanical and chemical problems connected 
;th the industry could also be dealt with, but the main question is to get 
dealt with at once, for, at present, Indian sugar is being made under 
ost favourable conditions and this state of things, which gives an insight 
to the possibilities of the industiy" in India, when foreign competition 
lacking or curtailed, will not last for long, and if the industry, which is 
iw in places getting its head above water, is allowed to be stifled again 
^ unfair competition, it will not readily respond to efforts made in the 
tnre to resuscitate it. 

- The Manufacture of Sugar in the Republic of Salvador. — See No. 46 of this 

Rt vii W. • 

- The Utilisation of Grape Residue as Fuel. — ^Lmignox, C. and Marchal, G., in 

Cnm^les Kmdus des Smnrcs tiv TAcadi^ftii' dcs Vol. i05,No. ;i8'r2r, 

Pirift, November t(), 1017. 

A thermal study of grape residue showed it to have about the same 
luc as peat as a fuel. Its thermal constants, chemical composition and 
h cofitent, are exactly similar to those of peat. There is no doubt that 
might be used, like ]ieat, in suitable stoves. Experiments on this subject 
^11 shortly be carried out with the residues from the last harvest. 

I In a normal average year, with, a French production of 50 million 
^ctolitres of wine, it would be jxissible to obtain, after distillation, 
teidues having a calorific value equivalent to more than 160 000 metric 
>ns of coal. 

.^GRICCLTXTRA! 
PRODUCIs; 
PRESRVING, 
ETC. 1 


ilo - Celery Stor^e Experiments. — Thompson, m. c,, iu Untied states Drunum-nt 

oi A ■ricnUufi’, Euli.y^o. -i/O.pp. 10 Ur.'hinrtf'ii. September loi'- 

Celery growing is of great importance in the United States. The farm 
alne of the crop in 1909 w^as S 3 922 848, but, as a considerable portion of 
lis is stored for one to three months, its commercial value is much superior 
> the farm value given. 

This value may be increased by good storage methods. The old methods 
re gradually being given up niore and more in favour of cold-storage. 
1 spite of this, celery is so difficult to store that many warehouses prefer to 
Evote themselves to other products. 

Very few' data on the cold storage of celery are available. The expe- 
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riments carried out by the United States Department of Agriculture durk 
period of four years, 1912-1910, aimed at determining : ' 

1) The factors which hasten decay in celery in storage houses. 

2) The best methods of reducing the loss of celery in storage duej 
decay and mechanical injury. 

3) The best type of crate in which to pack celery to be cold-stored. 

4) The effect of the temperature of the storage room on the keepi].; 
quality of celer3^ 

The experiments were carried jMt in three cold-storage warehouse 
Elmira, Hornel and Williamson, 1 ^. Y. 

Large crates are favourable to decay, which begins in the centre. I; 
jury to the celery is chiefly due to the breaking of the crates. 

The .celery suffered less injury when packed in smaller crates and; 
those wdth a longitudinal or transversal ventilation partition down d 
centre. The 14 inch crate gave the best results, followed by the 16 inc 
crate and the 11 inch crate. The standard crate varies in size from 22! 
24 by 24 inches. Small crates, though slightly more expensive than lars 
ones, are preferred by man^^ cold-storage W'arehouscs because it is easiei : 
handle them and the proportion of broken crates is smaller. 

A market test showed that celery stored in small crates sells for a inuci 
higher price than that in standard crates handled in exactly the same va- 

The crates were piled up in five tiers. The celery in the top tier 
deca3xd in a larger proportion than that in the lowvr tiers. 

There w^as a greater difference in the keeping quality of the celervii 
the different tiers in standard crates than in the other crates. 

The difference in the keeping quality of the celery in the diffcrci:; 
tiers is probably due to the difference in temperature of the room at differd 
heights. The temperature of the air at the fifth tier averaged 2. 40 F. inc-;; 
than that of the first tier. The temperature of the celery in standard cn 
tes averaged 2.70F. higher at the fifth tier. The temperature of the cek: 
in the standard crate averaged 2® F. liigher than in the partition crate as 
4.1° higher than the air at the same height. 

In order to check properly the temperature of the room, thermometeii 
.should he placed at different heights. In many cases when the tempeu- 
ture at 4 feet from the floor was 32® F., that near the ceiling was found r 
be from 35 to 

10 [ - The Cost of Cattle Foods in the United States, from 1914 to 1917. - 

Xo. ',;i <-f this Rreuw. 
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DISEASES DUE TO FUNGI, 
bacteria AND OTHER ROWER PLANTS, 


M - New Japanese Fungi (i). — tanaka, TyozABnKo, it. Mycoh^u, voi.ix, v., &, 

pp Ph., Xovembtr, 1917. 

This third note gives an English translation of the systematic descrip- 
.oils, originally published by the authors in Japanese/ of the following 
evv species of fungi. 

1) iHOficold I. Miyake n. sj). (published in December, 

OTimon on twigs of Morns alba in the following localities ; — Gifu -ken (pre- 
icture), Ka^zu-gun Kaisaimura (1909) ; Fukui-ken (pref.) ; 6uo-gun and 
[ida-no-kuni (Gifu prefecture), :\Iashita-gun, Shiniobara-mura {1909); 
.agano-ken (pref.), Shino-ina-gun {1910) ; Tok^^o-fu (pref.), Nakano-ch6 
^91^5) ; Tochigi-ken (pref.), Utsunomiya-shi and Fukusliima-ken (pref.), 
ukushima-shi {1915); Kyoto-fu (pref.); Ayabe-cho (1915). 

2) M. japonica I. Miyake 11. sp. (December, 19^^) ! ^^^t common, on 
A'igs of Morns alba in the following localities : - Gifu-ken (pref.), Ena-gun 
iashimo-mura (1909); Iwate-ken (pref.); Hanamaki-clio (1915). 

3) Mycosphaerclla Horii K. Kara n. sp. (March, 1917) ou leaves of 

■ilrnsMype localities; — Hamana-mura, Inasa-gun, Shidzuoka-ken (1914), 
..ataro, Shimidzii ; Japanese name of disease; Kasbaku ‘'Ko-mamboshiby6” ; 
ir. Sh6tar6 Hori considers the cause of this disease to be Phyllosticta 
inatispora Hori 11. sp., ; as no description of the fungus is given it is 
npossible to determine whether it is a form of Horii, but the 

dsterice of such a relationship is very probable ; according to Hori the 
ingus mostly attacks the navel variety of C. sinensis and C. nobilis var. 
nshiu (Unshu [Satsuma] orange) ; 

4) Phyllosticta ciiricola Hori, n. sp. (pubbshed in July, 1913, without 
escription, and published again in March, 1917) ; ou leaves of Citrus ; 
y4)e localities : — Toyoda-mura, Abe-gun, Shiyzuoka-ken (1914) ; Japanese 
aine of disease: — '' Ka,sslioku O-maruboshibT'd ” ; the same disease 
> rqiorted to have caused great injury to the Japanese summer orange 

Xitsudaidai ”) in the province of Toj'oda-gun (Hirosliinia-kcn), and also 
I Abe-gun, Shidzuoka-ken ; Hori reported it as also attacking C. nobilis 
ar. unshiu. 

0 ) Sec also R. Oct., 191;, .Vo. 965. {FJ.) 
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103 - New or Noteworthy North American Fungi. -- deakness, j., in Mycoio}>ia,Voii^ 

Xo. 6 , pp. 31.5-364. Eancastt'r, Pa., November, ipi;. 

The list includes 51 species of fungi either new or worthy of note, col 
lected at different times in various districts of North America. A systeniatii 
description is given of the numerous species new to science. 

Special mention should be made of the following : — 

t) Asterina {AstereUa) jumagina Dearn. and Barth., n. sp., on livino 
leaves of Panicum lati folium, Maricoa, Porto Rico ; 

2) Phacidmm Gatdiheriae Dearn., n.sp., on living stems of Gaulihem 
Shallon, Vancouver Island ; 

3) Exoasens Acer is Dearn. and Barth, n. sp., on living leaves oj 
Acer grandidentafum. Parley's Canyon, Utah ; 

4) Cicinnoholus major Daern. and Barth.,, n. sp., on Oidium on liv 
iug leaves of Grindclia squarrosa, Billings, Mont. ; 

5) Septoria samarae-nuicrophylli Dearn. and Barth., n. sp., on gree 
samarae of Acer macro phyllwn, Duckabush River, Wash. ; 

6) Sept. Sarcohali Dearn. and Barth., n. sp., on the calyx of Saub 
bahis vermiculalus , Tromberg, ]\Ionth. ; 

7) M etas mi a Menziesiae Dearn. and Barth., n. sp., on livdng leaves d 
Menzieisa. ferruginea, Duckabush, Wash. ; 

8) Gloeosporium Ailanthi Dearn. and Barth., n. sp., on living leavei 

of Ailanthus Shreveport, La.; 

9) GL Barfkolomaei Dearn., n. sp., on living leaves of Ribes brack- 
sum, Port Orchard, Wash. ; 

10) Gl. Beiae Dearn. and Barth., n. sp., very injurious to sugar -W 
leaves, Billings, IMont. ; 

it) gl Craiaegi Dearn, and Barth., n. sp., on living leaves of CraUii- 
gns brevispina, Vancouver, Wash.; 

T2) Marssonina hracteosa Dearn. and Barth., n. sp., on living leaves 
of Rihes bractcosum attacked by Gl. Bartholomaei, Port Orchard, Wash. 

13) Scpfogloeum iSuttallii Hark,, on living leaves of Osmaronia Ctni- 
sijormis, Vancouver Island ; 

14) Sept. Schizonoti Dearn., 11. sp., on living leaves of Schizonohi 
discolor, Vancouver Island ; 

15) Sept. SaliciS‘E endlevianae Dearn. and Barth., n. s]5., on liviK 

leaves of Salix Fcndleriana, Caldwell, Idaho ; j 

16) Cylindrosponum Ariemisiae Dearn. and Barth., n. sp. , on liviiiij 

leaves of Artemisia Suksdorfii, Pleasant Beach, Wash. ; ^ 

17) Fusoma ruhneosa Dearn. and Barth., n. sp., on living leave 
of Calamagrosiis scahra, Glacier National Park, Mont. ; 

18) Ramidaria Cl&nuitidis Dearn. and Barth., n. sp,, on living knvc 
of Clematis ligusticifolia, Billings, Mont. ; 

19) ? Cercosporella Aceris Dearn. and Barth., n. sp., injurious to liv- 
ing leaves of Acer macrophyllum, Duckabush, Wash. ; 

20) ? C. Aim Dearn. and Barth., n. sp., injurious to leaves of 
rubra, Bremerton, Wash. ; 

21) Cercospora Streptopi Dearn. and Bart., n. sp., on living leav^ 
of Sfreptopiis amplexifolius, Duckabush River, Wash. 

[MS] 
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^ . Rust Resistant Manitoba Wheat, in France. — Ste Xo. 34 o£ this Review. 

5 - Vines Offering a Relative Resistance to Mildew. — Salomon, kkne, in Revue de 
yiiiculiurc, Year 34, Vol. XEVil, Xo. 1330, pp. 311-316. Paris. November 15, t<)i7. 

A list of French vines is given which, in any kind of year, give a full 
rvest, and which, even in 1917, were perfectly immune to mildew of the 
lit with four sprayings only. 

I. White Grapes. — “ Meslier Saint-Frangois or “ Meslier du Ca- 
lais ” ; “ Meslier hMif ”, too well known to require description. 

Meslier rose ”, less productive than ” Saint- Francois ”, yielding as 
.ich as I 780 gallons per acre of a colourless wine which keeps excellently, 
t more productive than ”l\lcslier hatif ” with an equi^adent choice table 
ne. ■* 

Tliese three varieties are easily protected however violent the attack 
iv be. They are closely followed by ; 

" Aubin blanc ” (Lorraine), late ist. j^eriod. Strong and of regular 
del (short pruning). At Euvezin (Meurthe-et-Moselle) this plant has 
extraordinary harvests. 

■' Bouquetriesling ”, ” Feinriesliiig ”, ” Firnriesling ”, ” Goldriesling ” 
t period. Obtained from Oberlix (Alsace). Strong and fertile. First 
Itivated in Auvergne experimentally, are now^ gradually grown over an 
neasiiigly large area, especially ” Goldrieding ” (medium luuning) 

Xext come the following, W'hicli are also easily protected : 

” Kzer Jo ”, early 2nd. period, very fertile. Knormous yield. \Ary 
.e ap]>earauce (sliort pruning). 

” Fernand rose ” (Oberlix), early ist. period. Very heavy yield 
lort ]>runing). INIixed vat and table wines. 

Gros Pinot blanc hatif ”, ist. period, vigorous and fertile. Selection 
“ Pinot blanc Chardonnay ”. The most resistant of all “ Pinots blancs” 
oidiiim (long pruning). 

” Put/.clieere ”, early 2nd. ])eriod, called, on account of its extraor- 
lary fertility ” Aramon du Xord ”. strong plant (short pruning). 

” Sylvaner blanc ”, late ist period. Hea^ y yield of a light, sweet, 
?asant wine (short pruning). 

” Taiitovina ”, 2nd. ])eriod. Wry lieavy yield. Wine identical with 
at; of “ iMeslier du Gatina is (short pruning). 

“ Tra miner rose ”, late ist. period, in great demand in Alsace, where 
produces excellent wine (long pruning). 

” Weisser Kloevner ” or ‘‘ Pinot blanc vrai ”, ist period, *\lsace. cxcel- 
it quality wine (long pruning). 

II. Red Grapes. — "Lasca”, ist. period, adapts itself to almost all 
posures ; very good wane ; very resistant to rot (ample pruning). 

” Magyar Traube ”, early isc. period, heavy yield, mixed vat and table 
>nlon pruning). 

“Putte d'oie”, ist. period, good plant, regularly fertile (short pruning). 

These are closely followed by : 

” Camay teinturier superieur ”, ist. period ; yield equivalent to that 
“ Freau ”, but wine less acid, and flowing differently (medium pruning), 

'I94-I95J 
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“ Gougenot late ist. period, shoots open fairly late, gives a light, vtr 
• refreshing wine (medium pruning). 

“ Limberger late ist. period gives an abundance of good table win 
(long pruning). 

“ Melascone nera ", late 2nd, period, Pinot " to be recommenciet 
for its fertility and the superior quality of its wine (long pruning). 

“ Pinot noir Saint-Paurent ", late ist. period, Pinot " giving a yid 
double that of the best selected " Pinots " ; excellent quality wine, resistaa 
to black rot (long pruning). 

" Piiiot Renevey ameliore ", 1st. period, selection of Pinot noir' 
but with a heavier yield (long pruning). 

:aks io6 - Patents for the Control of Diseases and Pests of Plants. - Sec No. r; 

W 5 NTION 

ONTROL 

107 - Observations on Hemp Mildew {Peronoplasmopara caitnab/rta) j 
iRiOUS Italy. — PEcr.iON. Vittorio, in lit'ndi'conli Jel L’ ifcUd Reekie Accudi'mia tiri 

Classc di Sk:ienze dsiche, nnitciiKitiche e natnraU, Vnl, XXVI, Pt. II, ]ip. 

Rome, 10T7. 

Repeated observations on the presence and behaviour of " hemp mi 
dew ” carried out for about ten years in the province of Ferrara, confiiE 
the fact that, except in rare cases, this parasite is practically of no imjxn- 
tance. Xevertheless the great frequency with which it is found in the ver 
conspicuous form of conidial fructifications, lead the author to stndvn 
anew. 

He found the first spots on plants which had already put forth thei: 
third and fourth stages of leaves. These spots were fairly large and iki- 
accompanied by deformation of the leaves of the first node, and were oi- 
ten confined to a longitudinal portion of the leaflet, which curves overb 
the form of a scythe when the leaves of successive nodes are infected. [: 
the young plants showing signs of mildew’ on the first leaves are carefv,]^ 
pulled up and put in very damp and dark surroundings, large effloresrciiCc 
of conidiophores form in 24 hours, even on the upper stages of the leavrj 
Only after some hours does the part occupied by the conidiophores sIek 
signs of chlorosis and turn brown. 

If, on the other hand, the plants are left under their normal condition 
of growth, these abundant fructifications of the parasite only occur oa 'it 
leaves already infected. If the plants are left 3-4 days under these envime; 
mental conditions, a microscopic examination shows the pTe.sence of iv’ 
spores in the brown, mildew^ed tissues, which form a source of decay. Oospois 
form very rapidly on loose milde’ived leaves kept in a damp room buti 
limited numbers. 

(X)spores form regularly in, the seed leaves, even under norn^ 
environmental conditions. On all the plants showing mildew spots on ta 
cauline leaves, a microscopic examination of the remains of the cQtyledoa 
showed the presence of oosjKjres and of a thick efflorescence of cotioiii' 
phores. 

his seems to imply that infection of the young |)lant takes place du' 

[MS-f#!! 
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a germination. Infection exjwiments were carried out with conidia on 
t cultures of hemp immediately after germiitation. Three or four days 
;er the cotyledons of a fairly large number of the young plants were 
cored, on both sides, with a thick browra efflorescence formed of conidio- 
Dres of the parasite. 

The presence of a papilla at the extremity of the conidia made it ap- 
ar j)robable that the fungus in question had been wrongly jdaced in the 
iius Peronospora ; and, indeed, close observation of the germination of 
e conidia showed them to behave like true zoosporangia. In order to 
low their development young hemp plants germinating under glass were 
ed. Conidia w^ere sown in the drops of water which had condensed 
tile cotyledons, and, at the same time, conidia were sown in drops of 
jtilled water in the usual damp rooms. In both cases, after a period of 
ne varying from one to two hours, the protoplasmatic contents begin to 
cide, the papilla at the end disappears, and well-defined zoosi)ores, which 
ive rapidly within the coni dial wall, slip through the narrow opening 
ide at the end of the conidia ; each conidium usually produces three very 
)tile zoospores wtli tw'O flagella. One or two hours after they have 
lerged. they become immotile, lose their flagella, become spheroid with 
fferentiation of a thin wall, then develop a single or branched germination 
be. which moves along the epidermis to the nearest stomate. 

Tlie dichotomous ramification of the conidiospores and the germination 
the jnqiillate conidia by zoospores shows the parasite of hemp to resemble 
melon mildew ", which has been moved from the genus Plasmopara 
7 ciihcn^is) by Bereesk, who proposes to class it, with P/. in the 

b-geiius Pcronoplasmopara. Rostowzew, without taking Berlese's 
' servations into account, created the genus Pseu'Joperonospora in order 
bring out the characteristics of this fungus, but, as has been observed 
' Cetn'TOx, the sub -genus Pcro}roplasnwpora deserves precedence both 
account of priority of publication and its well-defined characters. The 
rasite of hemp therefore no longer belongs to the genus Peronospora 
■d nui-t be placed id the genus Peronoplasmopara [Pcronoplasmopani 
nnahina ^Otth.] Pegl.). 

^ - The Irish Cold’* and “ Broad Leaf Burley** Varieties of Tobacco Attacked 
by Thieiavia basicola^ in Ireland. — set; Xo.^o of this Rcvun). 

9 - Black Rot Disease of Tea. — I’Efch, T. , in I’^cpartnu-ni or ,I •■ricuiturc, Livlon, 

X". pp. 3 , 2 ill’s., Oolumbu, Ceylon, February, ku;. 

In two districts in the low country a new disease of tea has recently ap- 
■ared. This disease, commonly called black rot disease, appears chiefly 
I the leaves, but it may attack all the aerial parts of the plant. 

Attention is usually drawn to the affected bushes by the blackening of 
le young leaves ; the more tender ones at the tops of the shoots turn black, 
It and rotten. The chief characteristics of the disease are the persistence 
hanging dead leaves and the occurrence of dead leaves united in clusters 
tvo or three, or joined to the stem by a mycehum. 

The fungus causing the disease - Hypochnns sp. of the Thelephoraceae 
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family — consists of very fine threads, usually invisible to the naked ey, 
which spread along the steins and under surface of the leaves, to which tli 
are generally confined, giving off branches which penetrate into the liYj 
tissues of the plant and kill them. It does not appear to cause any dumaj 
on the old stems, but on the young ones it causes premature hardetiii 
in the form of scaly grey-brown patches. 

On the young leaves the fungus produces small blackish-browii i 
chocolate-brown spots, which run into one another and form a patch wb: 
gradually extends over the whole surface. The action of the fungus; 
not so general on the old leaves, only part being attacked as a rule. 

The disease passes from the stalk to the leaf by means of the P; 
stem, but healthy leaves may be inferted by contact with diseased 

The disease usually occurs in patches scattered over the field. Tht 
is reason to believe that the fungus is an inhabitant of the Ceylon jiuii; 
and spreads from the jungle to the tea. On one infected estate it was font 
on an isolated group of jungle shrubs, on Gurukina [Calophyllum Burmau 
and Iramusu [Hemidesmus indicus). 

Infection experiments on tea at Peradeniya have, so far, fail; 
completely. This does not mean that the fungus will not attack tea : 
Peradenya or greater heights. 

The Hypochmts may be found be still ali^^e on prunings left in the fit 
at least two months after pruning. 

As the fungus lives on the stems and branches, diseased plants must! 
pruned well back, and, since it continues to live on the prunings, tk 
must be removed and burnt. As, also, the parasite may still exist onti 
older stems, the pruned bushes must be well s})rayed with Bordeaux luixtu: 

no - A Disease of the Hemlock Tree. — :uurrii.l, \v. a., in jourmti of the v... y 
Bohitiical fiarden, Vol. XVIII, Vo. 213, p. :!oS, I/nicaster , Ua., Scpt<MMbiT . t r 

■ A disease of the hemlock tree {Tsii^^a canadensh) caused by h 
port a isugina Murrill was discovered by IMr. Percy Wti.sox at East Ilebr' 
Xew- Hampshire, in August, 1905. 

In July, 1917, ilr. \Vit,sox again Y’isited the district and collected 
mens of the fungus from the trunk of the same tree, which he found de: 
and lying on the ground. 

Iviving hemlocks ne^r Bristol, New Hampshire, examined by ^Ir. \Vi 
sox, were also feund to be attacked by the fungus, which exists in 
York as well as in Xew Hampshire, attacking only the hemlock tre 

The disease is probably important and should be studied by forc^K 
as well as by mycologists. 

WEEDS AND PARASITIC FEOWERING PLANTS 

111 - The Destruction of Weed Seeds by Carp, in Ricefields. — See Xo. *8 cii 

Review. 

112 “ The Eradication of Tall Larkspur (Delphtnium exAlt&tum), a Poise 
ous Weed of Cattle Ranges in the U. S. National Forests. — Ste xt . 

this Revi-.w. 
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13 - The Control of “ Cogon (Jrass ” (Impera. exaitata), a Grass Favouring the 
Incubation of Locusts, in the Philippines. — See No. 53 of this Review. 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

14 - Scolytid Beetles Observed in Oregon (United States). — cha]«di:rli>.% w. j., in 

The Canadian Entomologist , Vol. XLIX, No. pp. 321-328 ; N'o. lo, pp. 353-35(). Eou- 
don, 

The following beetles have been observed in Oregon at different times : 

1) Conophthofus potuierosae, Hopk., collected at Corvallis; 

2) CompHhorus sp. ; 3 adults bred from cones of Pittas- conforta collected at Cor^’allis ; 
3} Cryphalus amabilis 11. sp., made small chapibcrs in many branches of Abies amabilis 

far Klk bake ; the trees looked sickly and the foliage of many branches was turning red ; 

4) C. subconccfUrali's, Hopk., collected at Astoria ; 

5) C. ^randis n. sp. , abundant on A. amabilis near Corvallis: 

6} Cryptur^us sp, , w orking in the dead bark near the top of a dead fir (Abies lasiocarpa) 
ear Sumpter ; 

;1 Dendrociomts valens, bee,, rather common throughout the pine regions of Oregon; 
Specially abundant in P. ponder os a in Ha stem and Central Oregon ; occasionally found at 
be base of the larger specimens of P. contorta ; noted at Corv-allis, Hood River, Bend , Crescent, 
iimpter, Sparta, Ashland and on the Kilainath Indian Reservation ; 

8) D. monficolac, Hopk., found throughout the Slate on P, ponderosa, P. contorta, P. 
ioKlicola and P. Lambertiana ; it has caused hea\ y losses in North- Eastern, Central and South- 
pi Oregon ; 

I o) D. en^chnanni, Hopk., this species has not before been recorded from this State ■ 
be writer collectc-d 2 dead adults from their charaotericlic mines under the bark of Picea 
Itciiinanni near Sumpter in the Blue Mountain Region of North-Eastern Oregon ; 
i ro) D. brevicornis, bee., this is the most serious i^est of pine in Oregon and caiu^^es the 
eath of a very large amount of the largest and finest pine [P. pondirosu) timber of Eastern, 
ientnil and Southern Oregon ; thousands of dollars are expended annually in combating the 
ifst ; 

11} D. pseadotsuj^ac, Hopk., found in all parts of the State where PseatP')isu:,a faxi folia 
bws ; the beetles seem to prefer injured or fallen timber, but will attack living healthy trees, 
sis shown b}’ a serious infestation in South Washington and near While Pine, Oregon, where 
fveral thousand trees were killed ; 

12) /). obesus, Mnnnh. , a rather rare beetle working in the canibium of Picea sitcJiensis, 
t Jhirshtield and Astoria ; 

; 13) i'-’ffreyi, Hopk., this species is rcix^rted by Hopkins as occurring in Sf:iuth-West 

|regon ; the writer, however, has seen no species working in this St:ite 
id Doluf'^vs pit mi I us, Mannh. , on Picea sUebensis ; 

; 15) Dryococtes autosrupbus, Ratz., a number of specimens referred lo this species were 

Jlleetcd near Detroit from the bark of large Douglas fir [Pseiidotsu'^a taxi folia) windfalls; 

1 6) Dryoc. pscudotstt -ac, Swaine , not uncommon iu the western part of the State ; foiuid 
t Ranier in hibcniatiou galleries in the <.'Uter bark of taxi folia, and under the 

ark of the same conifer near OIncy ; also noted at Corwillis and Detroit ; 

1 ir) Eccopio'^astcr uuji'^tuo^KS, bee., wid»*ly distributed in the State, works in I.arix 
'<cidcnUilis, Pseudotsits^a taxifolia , and Picea ; it often causes the death of saplings. 

>8} Eccop! Oleaster n. sp. , resembles unispinosus in size and form ; found in the twigs 
f a dying /ItiVs at Corvallis; 

19) hccopf. subseaber, bee., found throughout the State \>orking in .-tMts and especially 

1 d . Cl (miff s ; 
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20) Gnathoirichus sulcatus, Eec., common in dying trees, especially in the Western jh,, 

tion of the State. Collected from A, A. mbiln, Pseudofsuaa taxifoliaand Tsu^nhctc,, 

phylla\ noted at Corvallis, Detroit, Astoria, and in the Blue Mountain region; 

21) Gn. Eec., found on T$. heierophylla, Finns contorta. F. ponderosaaud Puirj; 

isnga taxifolia ; most abundant in the Coast Range and Blue Mountains ; 

22) Gnathotnehus sp., on Ainus oregona at Florence; 

23) sp., on Acer macrophyllum at Con’allis ; 

24) ofesewrus, Maimh., a common clover root-borer found in both I'a^tc 
and Western Oregon ; 

25) Hylesinus aculeatiis, Say., not abundant, but bores galleries in Fraxinus 

in the Western valleys of the State ; under the synonym of Lepmsinus aenleatus Eec., a sr^ 
cimen has been found on an unknown host plant at Corvallis , 

26) Hyl. aspencullis, Eec., a rather common species attacking living and dyin^^ 
trees (Ainus oregonx ) ; it usually selects j'oung indi^■iduals, but the writer collected a nuiiiti, 
of adults from old trees near Breitenbush Hot Springs; noted also at Florence and Corv;ii;:, 

37) Hyl. granulatus, Eec., on .lines srandis in the Blue Mountains; 

28) Hyl, dentatus, Eec., rare, on Juniperus occidenialis ; 

20) Hyl. itnperialts, Eec. rare, at Cor\-al!is ; 

30) Hylurgops rugipennis, Mannh, under the bark of a large dead white pine 
monUccla) in Sautuina national Forest ; 

31) Hyl. siibcostiiliitiis, Mann., a decided secondary iK-st entering dying or dead 
pofiderosa after other Scolytids have started their work ; especially numerous in this 
in the Blue Mouiitaiu region. 

32} Hyl. leconfti, Swaine, on F. pondcrosa and P. cuntorta in the b^istem portion «i ; 
State, and in the coast variety of F. coiuorfa near the mouth of Siuslaw River ; 

33) ips emarginaius, Bcc., attacks the cambium of the lower and middle trunk 
ponderosa and P. contorla ; it excavates large mines often cutting through those of JKmh. 
iojuis Villens, D. mofUicolac and D. brcvicornis and attacks living, djing and recently 
trees, both standing and fallen ; 

34) Ips u. sp., collected from a Finns pondcrosx (which h:id been dead at least 2 v:-,; 
at Hood River ; 

35) /. hitidens, Bee., on F. ponderosn 011 Boundry Creek, Grant County ; 

36) /. Hopk, , not uncommon in P. and P. ponderosn. in the Blue M : 

tnin Region of Eastern. Oregon ; collected under bj\rk of drying P. contorht in Wh-.li: 
National Forest ; 

37) /. rccfus, IfCc,, reported from Oregon by BeCOxte ; 

38) /. Oft' llopk., abundant in galleries in P. ponderosa, especially in recu;. 
felled trees, at Bend and Ashland ; 

3y) I. pini. Bee., reported from Oregon by BECOXtE; 

40) I. interrupius, Eich., a single specimen taken from Picea sitchensis at Mirsliid 

.it) I. inter punctat us , on Pfnws contorta in the Whitman National Forest ; 

42) 1. concinnus, Mannh., 'this species ordinarily attacks P .conioria vend PiccasitA 
some adults were, however, taken from a firc-injnred sijpling of Pseutosuga taxifolia at - 
this uas probably an accidental host ; 

43) I. caelalus var., on Picca Engehnanni , in Grunt County ; 

44) /, confusits, Bee., on Pinus, in the extreme south part of the State ; 

45) Orthotomicus ornaius, Su aine, on Pinus pondcrosa in the Whitman National I cTl 

46) Phloeosinus dentatus. Say., a single example collected from Chamaecyparis n -■ 
tensis, at Elk Bake ; 

47) Ph. punctafus, Bee., found doing considerable damage to Juniperus oecidentii'— 
the vicinity of Bend and Prineville,in Central Oregon ; galleries of this beetle were also lous' 
Libocedrus dccurrens on the Klamath Indian Reservation, It has been taken from its 
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and Ck. Lawsoniana in the Western part of the 
jte* the cocoons of an unidentified hyraenopterous parasite w ere found in the mines made 
the beetle in Juniperus ■ 

43) Ph. cristatus, Lee., rare, attacks Chatnaecypuris nootkafensis, Abits nobit is and Picea 

y'cliiuiiini ; 

4(j) Ph. s^quoiae, Hopk., on Thuya plicafa and Sequoia sempervirens in the Southwestern 
rtion of Oregon ; 

50) Pscudohylesinus Lee., particularly or living, dying or felled individuals of 

taxifolia ; observed in both Eastern and Western Oregon ; 

31 1 Ps. Swaine, on .< 46 iVs nobilis in the Oiscade Mountains ; 

52} /’s. laiicollis; Swaine, found with the above species on Abies nobilis and also on A, 
uocurpa ; 

5'd Pscudohylesinus n. sp., taken in the act of iKiring into a Lebanon Cedar L^- 

jid at Corvallis ; 

^4) Pscudohylesinus (an uudescribed species allied to ncbulosus Lee.) taken at 
Ikingt* ai ; 

35} Ps. ^risens, Swaine, less common than Ps. nffm/os2f5,but in habits, life history, etc., 
is ci-ry similar; found attacking Psturio/sw^a /(T, i? 7 o? m at Breitenbush Hot Springs in Ihe 
iscade Mountains ; 

=;(■) Ps. scriccus Mannh., very similar to the last 2 ; bred in numbers from Pstiiniotsgiii 
C(dlected at Corcaillis. .Astoria and Detroit, Oregon ; 

Ps. s:yiceus var., b^mal from Pscat/o/sj^rt taxi jolt a at Corvallis. 

Pityokiaincs jasperi Swaine ; two siK'cimens on ci'afulis and . 1 . lusiucaipii, near 

jinipter ; 

I ^.1) Fi'ocryphalus accris, Hopk., on .Acer macrt/phyllum at Albany ; 

(.' ■i Topticus {Hylasics) mi^rinus Mannh., <;n PiLio/a's»;a at C'.)nivalli5, Rainer^ 
jloTUi c.nd Svensen ; 

f)\] Pi/yo^^ett^s Lee., found attacking living, dying and felled jellow pine 

Vinr.-t ponderosa) at Bend ; 

! (>j 1 PHyophthorus pubipennis, Lee , abundant on Prcixinits (‘ccconn and()«^rCK‘: Gcrryana 

' the Western Valleys ; 

(>3) P. puwiicollis, occasionally met with in Picea sitchensis and Pinus cvntorfa ; 

61) P. confinus Lee, ; according to Sw.\r>n^, this species is found in tVashington and Ca- 
irnia, si) it undoubtedly occurs in Oregon, but the writer has never collected it there ; 
tiA) P. conicrlus, Swaine ; bred from pine cones collected at West I’ort, Oregon ; 

Mi) P. nUidiiliis, Mannh,, a widely distributed species found in dying Pi'uus Picca and 
cHdotsHoi, throughout the Slate ; 

()7t Pityphihorus n. sp., a .species similar to nituiitlus, collected many times from liuV? 
in the valleys and from .A . nobilis in the Cascades ; 

( rypodendron {Xylotcrus) I meatus, Oliver, from Seaside ; 
ti'ii Tryp, (Xyl.) politus, Say, a single sixicinieu bearing label “ Huntingdon Oregon ’ , 
jbably wrongly labelled ; 

;< I fry. ruNt arsis, Kirby, on Pinus Contort a near Sumpter, 

“ij rrvpodendron u. sp. , near collected on living Pscidotsu^a t.nHoJia at 

'. i:( nb"?h Hot Springs ; 

.Y,'.'i’6orwi';fispar Eabr., in orchard tiees, at L’ortlauu, Salen;, Corvallis, Oregon City 
d F'.iren? ; 

“3) Xyleborus xvlo^rahhii.s, Sav on Gf'rruoiaaud J-hew fiiifrotiat Cur- 

llis; 

74) P/iTiyp:<s Swaine, found on .i/u‘i ’5 iTiTHiffs at Corvallis; A nobilis, HIk 

t'siiya hekrophyllc, Detroit; Pva’.dcsifrfl buj/cL’i», Cor%allis and Kanier. 
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1 15 - Sphinx convolvuli in England in the Autumn of 1917 (i). -claske.m j 

ill The Naturalist, No. -31, P- London, December, nji?- 

Ill the atitumn of 1917 an immigration of the Convolvulus Hawk Mo+j 
was observed iu the Scarborough district. The author saw specimens f| 
this moth captured at Scarborough on August 22nd. and September 3,] 
loth. and 12th., together with two others obtained in September, the exa? 
date being unknown. Another specimen was captured at Scalb)' on 
31st. 

1 16 - On the Parthenogenetic Reproduction of Otiorryhneus sulcatus^ a Colejj 

teron Injurious to the Vine, in France. — Eeytaud, t., ?n Ompus KenUu;, 
Scames dc VAcadcmic dcs ScieHces, Vol. 165, No. -3, pp, 767-7f>0- i<U7. 

Up to the present the vine weevil (Otiorrhyncus sulcatus Fabr.), 
known in France for the damage it does to the vine, was considered i 
having normal sexual reproduction. 

The serious attacks made by it in recent years in the Saint-Pk-:- 
d'Oleron vineyard (2) gave the author, during the years 1914 to lei 
an opportunity of studying many specimens of this weevil l:>oth und 
natural conditions and in captivity. Among thousands of indixidiii 
examined, some of which sliowed the external characteristics consickt 
proper to the male, the author found none but females. 

In i\tay 1917, 50 weevils, collected at the beginning of the season, h 
fertilised eggs which gave live larvae, although all the weevils were fouiii;: 
be female. 

These observations show the coleop teron in question, like (). I in. 
Boheni., 0 . crihricoUis Gyll., and A. ligiisiici Linn., to be reproduced geiii 
all3", if not constantly, by parthenogenesis, thereby" adding a fourth 
to the three ]>arthenogenetic ones already known. This species is the me 
common and most harmful of those found in France. 

The fact is of great importance from a practical point of view. Sir.: 
all, or nearly all, the individuals are females, and each lays more thani; 
eggs, the annual production is very large in favourable environmental cf: 
ditions, and the centres attacked spread 'eery rapidly if energetic nK-i''^u: 
to destroy the yrest are not taken. 

It is probable that males do exist, but they are doubtless very r;=: 
appearing only sporadically in certain generations. 

The parthenogenesis of 0 , sulcatus and its three above mentioneil alii: 
species, must be idaced, provisionally at least, in the ty]je of irregular p 
thenogenetic cycle, although the existence of males still remains to bt-c 
finitely proved. 

117 - A Note on Resistance to Black Seale in Cotton. — harl.and, s. 0., m ' 

Indian Bulletin, \\A. X\'T, No. 3, pp. 355-356. Uridwtown, ikirluMlos, i.m7 

Certain varieties of cotton ])lant are immune to attack from bb 
scale {Saisseiia nigra Nietn.). In 1914 many Seredo cottons were introduc 
into St. Vincent, and showed great differences in their susceptibility' 

(1) St'e ulstj K, Dec, No. 1351. — (2) ftt'e on this subject />*, Nov., i .i;. ^ 

T0S5. 'Ed.\ 
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ck scale. Two types, remarkable for their resistance, were isolated and 
:ivated, and, in the following year still showed the same immunity, 
j of them, carefully studied for three generations, never showed any trace 
jack scale though the other varieties were badly attacked . The immunity 
ertain types of cotton is, then, a fixed and transmissible character. 
Hybridisation experiments were carried out with the Seredo, a naturally 
aune variety, and the Sea Island variety, which is very susceptible. 

> hybrids were quite uniform in their morphological characters, and 
e almost completely immune to black scale, only a few scattered speci- 
is of the insect being found. 

Immunity, therefore, behaves as a partial dominant. 

- Natural Enemies of Chrysompha/us dfetyospermf, a Coccid Injurious 

to Citrus (I). ” Malenoiti, Etxurl, ill A’. tifit, Vol. XIII, J'l. r, pp. 17-53. PT i'2. 

I’loiTOa’, 1917. 

Thc following are mentioned as natural enemies of the coccid Chrvso7n- 
ilus didyospermi l^Iorg. : 

1) a fungus, CAadosporium sp., often found in Calabria and Sicily, 
de and outside the insect ; its importance as a parasite of the coccid has 
: yet been shown ; 

2) the Allothromhidium gymnoptoruin. preying actively on the 
yet ill question, on Diaspis pentagona Targ. and other Dicupinae ; it 
i)f no agricultural importance ; 

: 3) the native predatory colcxiptera : a) Cliilocorus hipustulaim. L., 

i\y seen on trees attacked by Z). pentagona, Aspidiotus hederae Vall.^ 
oleae Bern., and which may al-.o be found on trees attacked by 
^ didyospermi ; it is prevented from spreading by the endophagous hy- 
noptera Tetradichm epilachnae (Giard.) and Homalotylus fiaminius 
dm.) ; this coleopteron, which has never seriously impeded the develop- 
nt of D. pentagona or Chr. didyospermi in Italy, is of great importance 
Spain where, in the province of Valencia, a decrease of this last coccid 
die orange-groves, corresixinds to a great increase of the coleopteron ; 
txochomus 4- pusf ulatns L., which, like the previous one, has three genera- 
ls each year ; c) Cyboccphalus rupifrons Reitter ; 

4) the following iniporterl predatory coleoptera : 17) Rhizobius Jo- 
ntac Blaiod ; 6) Rhiz, ventrahs ; c) Orcus catibaeus ; these have not yet 
ti proved to be of practical importance in the destruction of Ch 'rxs, 
yospermi. 

Then follows a description of 7 clialcid hymenoptera, three of which 
uig to the sub'-family Eulopiivnae and are endophagous : 

i) Aspidtoiipkagiis ciirinus (Craw.) How., which attacks maiiv 
aes of Diaspina, among which are Aonidia laitri (Bouche). Aonidiella 
intia var citrina (Coq.), A. perniciosa (Comst.). Aulacaspis pentagona 


d) See also .6. April, 191 1 , No. 1312; B. .\pvil, 1915, No. .^5 r ; S. October, 1915, No, rroe ; 

iqi6,No. 827 ; August, 1916. No. o.^S ; R. October, 1916. No. 1140 ; R. Nov. 1916, 
^" 45 ; R. Jamiarv*, lyi;, No, no. {Ed.). 
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{Targ.)> (Bouche), Aspidiotus hedeme, A. betulae Baer., A. desinta. 

Sign Chrysotnpkalta; ficus Ashm., Ckrys. didyospcrmi . Hemichiuruisfi 
aspidistrac (Sign). H. minor (Mask.), Lepidosaphes beckii (Ncwm.). Leuc^,*, 
signoreti Targ., etc., but, in Italy at least, the host in which it; 
most frequently found is A. hederae ; one of its varieties — Aspidivnpk 
gus citriiius var. ugiltor Berl. — breeds in abundance from Chiofiospis 
nymi Comst. ; the value of this variety in the control of Biaspin; 
is not to be despised; in limited areas it sometimes succeeds in checkij 
A. hederae, as was the case in the olive orchards of Liguria ; but its actk 
is too uncertain for it to be considered always as a means of controllij 
A. hederae ; it proved no less efficacious against A. destructor on coconr 
in the island of Tahiti ; A. citrinus has been found in Chrys. diviyospeynii 
America since 1904 ; recently the author found it in the same insect livi: 
on Sansederia arhorescens in the greenhouses in the Italian Colonial Agrki 
tural Institute at Florence; later, from the coccid of the same Sanscvk 
plant, the author obtained a new Prospallella {Pr. fasciata)] the percenta 
(97 %) of Chrys. dictyospermi attacked, attributed entirely to A . citYm 
must be considered as representing tlie total action of the two clialck 
it has so far been impossible to determine how much of this total is 
to each of the two species ; it appeatrs that the proportion of female Ch 
dictyospermi attacked by Pr. fasciaia is fairly high; 

2) A. lounshuryi Bcri. and Faol., does not atta.ck Chrys. dictyospm 
only ; the author also found it in large numbers in Fiorinia fioriniac Tag 
on an undetermined plant from Madeira, and at the end of June, iqh 
it was found in fairly large numbers on Diaspis boisdtivaH Sign, living': 
leaves of Vanilla aromatica and also, a few days later, onHemichionaspisiW; 
distrae on a fern of the genus Ncphrolepis, both in the greenhouses of the Ton 
"iani garden, at Florence ; as regards the value of this chalcid in the contr 
of Chrys. dictyospermi , riot only were 50% of the specimens of this scalene: 
by Loensbury from S. Africa attacked, but also scales of other spe:; 
sent to Florence from ^Madeira seemed to be attacked by it in large prop' 
tion ; for this reason it is being distributed by the Royal Station of Agric: 
tural Knto mol ogy of Florence. 

3) Prospaltella fasciata IMalen., obtained, asalready stated, from Chr^ 
dictyospermi on Sansevieria arhorescens in the greenhouses of the ltd:; 
Colonial Agricultural Institute of Florence with Aspidiofiphagus citrivif^ 

The other four chalcids described belong to the ectophagous sptc;i 

i) Aphelinus chrysomphali Mercet (sub-family Eulophynae), ff)midl 
Mercet on C/^yy^. dictyospermi irom. Spain; the description given byt 
author is based on two females obtained from Chrys. diciyospern's ' 
citrus material sent for study from Spain (Alicante and Palma de MalloK 
and on 70 other females from Aonidiella anrantii (Mask.) from garden 
Greece ; whereas, according to Mercet this Aphelinus is of little pracb 
importance in the control of Chrys. dictyospermi, it is very efficacious agair 
Aon. aurantii living on lemons and cedrates in Greece (Calamata, Cor 
some islands of the Aegean Sea) ; in this country it has been noticed tl 
the smell of unburied man tire placed under the cedrate tree keeps Apheli* 
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j^ray, thus allowing Aonidiella to multiply ; dust which covers the foliage 
f the trees planted along a road has the same effect. 

2) A. silvesirii De Greg,, the author s description is based on the 
samination of one female only, obtained near the Royal Station of Agricul- 
.iral Entomology at Florence from Chry^. dictympermi on orange leaves seilt 
•oin Palermo by Marquis De Gregorio, whose favourable opinion on 
He practical value of this Aphelimts for destroying Chrys, diciyospermi is 
ot borne out by observations made at Florence ; from many lunindreds 
[ the coccid sent by Marquis De Gregorio, only one specimen of Apke- 
'ms was obtained, and from material, sent by Prof. T. De Stefani, also 
|0m Palermo, and including fresh leaves of orange, maple and ivjE only 
pu female cbalcids were obtained, both from Chrys. diciyospermi from 
bplc leaves. 

3) Signipkora merceii Malen. (sub, family Encyrtinae) ; two females 
jtained at Florence on Chrys. diciyospermi from Spain, and one female 
stained from Hennherlesid camelliue on Robinia from Pietrasanta (Fucca) ; 
wording to the author this clialcid is n(}t of great importance as a natural 
leniy of Chrys. diciyospermi. 

4) Aphiens hesperidum Mercct (sub-family Encyrtinae) ; two male 
)eciinens obtained from Chrys. diciyospermi from Spain ; there is little 
3pe that this chalcid will play a great part in the control of Chrys. diciyo- 
Hrmi. 

:q - Phora fasciata, a Dipterous Parasite of the Coleoptercn Coccinelfa sep- 
i tempunctata, in France. — Du Ruisson, h.. in HuJlefin dt in tn.omoii.-uiue 
; di' I’rnni'V, No. 13, pj>. Pans, lOiy. 

■ III July 1912, the author collected in the department of Allier pupae 
[ Coccinella septempunciaia L., fixed as usual on the upper part of the vine 
laves. After having kept them in a small box for a long time, be noticed 
bt one was deformed, and that, near the shreds of leaves near it, were 
pall pupae from which minute dijitera had emerged. 

In June, 1917, the author again collected in the same department 
ipae of C. septempunciaia fixed, well in evidence, on ixitato leaves, and 
It aside 37 specimens in perfect condition. Of these, 33 emerged norm- 
ly towards July 12th,, but the 4 others were deformed, and near them, 
1 the leaf on which they lay, were again dipterons pupae. These were 
aced for observation in a tube and the perfect insect emerged after July 
dh. 

1>R. J. VuxENEUVE, w'ho examined the dipteron, identified it as Phora 
sekta Fallen, adding that Rondaxi (/ 1 //r Soc. ital. Sc. nat. Milano, II 
860], p. 165) had already published a note describing this species as a 
uasite of the pupae of C. septempunciaia. 

0 - Sycosoter lava^nei n. g. and n, sp., a Hymenopterous Parasite ot the 
Coleopteron Hipobarus ficus. Injurious to the Fig Tree, in France, — Picard, 

I'R.VN’COis !vnd Eichtenstein-, Jk vn E-, in Ihillttiit dr {,1 Sodrfc FtUe}nolod<}i^e -U France, 
No. 16, pp. 28.^-2?7, figs. 1-3. Paris, ini;. 

The breeding-out of the scohtid Hypohorus ficus Ericlis, from the bran- 
ds of 4 he fig-tree, at IMontpellier, gave a bracoiiid parasite described here 
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as a genus and species new to science under the name ot Sycosoter lav<^gnti. 

This insect is an external parasite of the larva of Hyp. ficus, tbj 
egg is placed on the host through the bark of the fig tree. The larva spin 
a cocoon in the gallery of the scoMid for pupation.' It appears that Svf, 
favasnei has as many generations as Hyp. ficus. The spring females « 
the hymenopteron are almost all winged ; those of the autumn are clueft 
apterous. ' -Winged males seem rarer than apterous ones, even in spring. 

T2I - Pbytoecia cylindrica, a Coleopteron Injurious to Carrots, in Sweden, 

Kemner, N. A., in Medddcindc So. 130 iran Ccniriiland alien for J-oraaksvdnscnU ■ 
Joidbrtilsomy dd , Enlanudo-isLu Avddnin-en, No. 26, pp. i-S. lig- i-S. StockbMni. 

In the autumn of 1915, the ceiarnhy cid Phyloecia cylindric L. (" vStj^ 
bockon ”) was leixirted to be damaging seed carrots near the Stockholm 
Agricultural Hxperiment Station. 

The larvae of the insect, at a certain distance above the soil, enter tfi 
stalk and bore within it long galleries down to the roots, thus preventiii. 
the normal deA'elopment of the plant. The insect influences not only tls 
quantity of seed produced, but also the quality. In the case in qiiestio: 
the percentage of seeds capable of germinating fell as low as 30. 

This insect is found in the north of Sweden, as far as Stockholm, ai;: 
in Vastmanland. It is also fairly common in Norway and Finland. 

122 - Rhagoletfs pomonella, the Apple Maggot, or Railroad Worm, an Injurioa 
Dipteron Recorded for the First Time in British Columbia, Canada ir', - 

TreheRNE, K. C.,in 'ihe Co.nddian Vol. XIJX, No. 10, pp 

I,cn(loii, I'll/. 

Two adult Hies of PhagoJetis pomonella Walsh (fam. Trypetidac) wer, 
taken by the writer near Penticton (British Columbia), on July 16, 

The fact is interesting, for this is practically the first time this insect, whic: 
attacks a.pplcs, has been recorded in the province of British Colunibiii, 
it is practically the first time that it has been incntioned as occurring out!:; 
Pacific Coast of North America. 

The flies were taken on the Red Astrakhan variety of apple, but exiinvi 
ation of its fruit and those of other early varieties in the vicinity on Jiii 
26th. and again in August, revealed uo definite sign of larval injury. Mar 
earlv varieties of a.pple had been picked and shipped at the time <'f 
second examination. Consequently, this fact, coupled with the latenesvr 
the season, which was towards the end of the flf.ght period of the adiih 
probably accounts for the paucity of material. 

As regards the distribution of Ihis species of fly on the Pacific eo^l^t.: 
specimens were collected by O. T. Baron in the southern part of California 
and described by Snow in 1894 as Rhagoletis zephyria n. sp. R. W. Doul 
in* 1908, and J. M. Aldrich in 1909, stated that R. Zephyria is a synonym 
of R. pomonella. Since the record of 1S94, apparently this insect hu 
been obser\-cd again in California. 


p) See aUu B. Jaiiin^ry 1915, No, 127 and B. December 1915, No, 'T' 
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According to information furnished to the writer by Aldrich, the insect 
as been recorded from the eastern slope of Colorado (Colorado Springs, 
ort Collis). 

No information is available that the species exists in the State of Oregon , 
at A. b. Melander states that it has been recorded as destructive along the 
istern border of the State of Washington. He remarks, however, that 
lere is no positive evidence of its occurrence in Washington orchards. 

Consequently, the record for British Columbia is almost unique for 
le Pacific Coast. Evidently the insect is not yet numerous in British 
olumbia, otherwise its presence would have been observed before. Even 
et, no definite form of larval injury has been observed, and the record, 
lus far, exists only in the form of the capture of 2 adult flies. It is interest- 
igto note, however, that K. H, Strickland captured a single specimen of 
lis fly at bothbridge (Alberta) in 1914. These as little doubt that the insect 
nerged from imported fruit, and as the Protdnce of Alberta is supplied 
lore commonly with western fruit than with eastern, the record suggests 
1 interesting probability. 

23 - Siomacoccus pfatani n. gen., and n. sp.^ A Coccid Observed on P/a- 

tanus ractttiosa in California. — <i. f., in ihc cunudian EntomoiogTst , 

Vol. XLIXj No. II, pp. 375-37H + tigs. 36-30. London, November, 1917. 

This paper gives a systematic description of the new genus Stomacoccus 
id the new species St. plaiani together with information on the biology 
: the coccid. 

The insect was found in California on leaves, branches and trunk of 
latanus racemosa (sycamore) at Pasadena, vStevens Creek (Santa Clara 
lunty) and near Stanford University. 

4 - Cynipidae Observed on Castanopsh spp. and Quercus spp. in America. — 

bETrxEMMULLEB, \Vm., in The Ctiniidian Entom^dos^i^t , \'ol. XLIN, No. 10, pp. 345-349. 

Lomlon, October, 1917. 

This p?per gives a systematic description cf the followdiig gall-forniirg 
.'iTienoptcra ; 

1) Andriciis castanopsidis n. sp., on flowers of western chinqua.piii 
Lutampsh sempervirens and C. chrysophyUa), in the following districts c«f 
difornia : Pacific Grove (Monterey County), Truckee, Mount Tamalpais, 
:aceT County ; 

2) A. myriifoliae n. .sp. on flowers of Quercus ynyrtiiotia at Jacksonville 
id Palat Ka (Vlorida) ; 

3) A. oemmijormis n. sp. on the trunk of Q. utha in the district of 

bee (New Jersey), at Woodlawn (New York City), at tivanston 

llinois) ; 

4) A. dugesi n, sp, at Guanajuato (Mexico) ; the gall produced hylhis 
ecies was not observed ; 

5) Biorhiza cacpnlaejormis Beutenmuller. at the base of shoots of 
icrcus rubra at Evanstown ; 

6) Amphibolips nigra Beutenmuller, on branches of Quercus sp. Pt 
iirango (Mexico) ; 

7) Dryophanta ftoridensis n. sp., on the trunk of Spanish oak {Q. 
Idala) and Blue Jack (^. brevi folia), ?t Gcala and Jacksonville (roiidn). 

■ 

Alfredo Ruggeri, Rerente reponsabile. 
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